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UOAIPUR region aooouuts for nearly 70 per oeirt of 

aoreage aiid produotiori of maiee In .(ajaathaa. But the produo-

tlou rate per aore of maiae i s f a r from s a t i s f a c t o r y . Very 

high yields in sons other parts of the ootintry and abroad 

are indioative of great potential with which the crop i s 

endowed a:;d point to some lacuna in our technique of maise 

oultivatiOi* Sinoet malEe i s one of the most important crops 

of the State, ar^ inproveaent in the yield of maiee/'will go 

a long way to improve the l o t of millions of poverty striken 

people. 

One of the attempts towards perfeoti.ng the teoh:dque 

of maise culture i s to seleot a sxiitable variety. Because 

naise i s ̂ r̂own in rotation with wheat, selection of a variety* 

which i s early to maturCt gives f a i r l y good yields and leaves 

s u f f i c i e n t tiiim for the preparation of f i e l d for the suooee*^ 

dir^ crop, will be of considerable eoon04Slc importr.noe* 

Uaise i s generally raised with the onset of the 

monsoon B.-A erratio perfomanos of the crop has soaetlmes 

been attributed to the bad f e r t i l i s e r maiiagomeat. Beoause ^M 

nitrogen requirement of the crop i s very high a single a p p l i ­

cation of nitrogenous f e r t i l i s e r s i s beset with probl«as of 

leaching, poor germination, forood growth and the danger of 

drought* Hussell (1930) reported that the amount of nitrogen 

and i t s time of applioation have a strong bearing upon the 



growth, yield, quali*^ a))d maturity of the orop. This 

will appear to be a oosniou obaervatioa that i f the nutrient 

requireaerzt of the orop i a spread oyer a longer span of 

time, a p l i t applioation night prove a safeguard against 

the hasards of leaohlng and wasteful use of f e r t i l i s e r s . 

Uaize orop responds remarkably to nitrogenous 

f o r t i l i s e r a o 4 aa suoh applioation of various doses have 

been reoonmended by various workers* Sliioe, efficieriOy in 

the use of a partioular dose may be inoreased or deoreased 

by the tine of applioation, aeleotioa of a variety and 

working out the best dose of nitrogen in r e l a t i o n to time 

of applioation merit greater attentioi\ of the press >.t day 

agronoaiats in this region. 

Thus, one of the ways to arrive a t a d e f i n i t e 

manuring prograzsae of naiae in a^iy one l o o a l i t y would be to 

•xperiment a^id teat d i f f e r e ;t v a r i e t i e s of maise under 

various levels aod times of applioation of nitrogenous 

f e r t i l i s s e r s . In the l i g h t of these ooiisidorations a f i e l d 

experiment, entitled *Oomparative perforaanoe of two 

v a r i e t i e s of maise under slt\gle versus s p l i t ayylloatlon of 

d i f f e r e i; l e v e l s of nitrogon*, was plaiioed out a t the 

Agroiumy ?am of the Rajasthan Oolle^s of Agrloulture, 

Udalpur; In the gharlf (rairy) soason of 1962-«65» TiiS 

preee it thesis embodies the r e s u l t s of the investigation. 



L I T E H A T U R K R g V I K W K D 

RAIZE haa been uaed aa a teet plant to diagiioae 

nutrient defioienoy aymptoaa and nitrogen alone been found to 

be laportant element in the r u t r i t l o n of a a i z e . Unfor-tui^tely 

the widoepread defioienoy of nitrogen In noat of the maize 

growlr^ areaa* l i u i t e the production of nalEe* A brief review 

of work done in India ar4 in foreign oountries regarding 

amount and tine of appl icat ion of ziitrogen to d i f ferent 

var ie t i ea of maiee la given in thla chapter. 

1. RESPONSE OF îAlZ£ VAKIIi^KS TO L£Y£L3 ArfD fim OT 

3alth (1934), with nutrient aolutione and Lynee (I936)ff 

with eend culturet while studying the behaviour of a lorge 

number of Inbred l inea and hybrida to varying oonoentrationa 

of nitrogen fou id leae d i f f e r e n t i a l reaponeea among the various 

oorna* Kurta et a l« (1949) while comparing two s ing le oroeaes 

fou^id that one hybrid yielded poorly under low leve le of 

nitrogen, but under adequate nitrO{^en both yielded eaucilly well . 

U l l l er et a l . (1950)reported that Uexloan corns are oapable 

of giving aome yield under more adverae s o i l f e r t i l i t y 

oondltiona than the Amerloan, the l a t e r would become barren 

und r low nutriant oondltione* F e r t i l i s e r response data 

obtained would indicate that the Uexioan oorne are not capable 

of u t i l i s i n g high l eve l s of ava i lab le rutrimito* 

Calma and Castro (1950) reported that axBoonium 

sulphatet applied to f l i n t maiae variety :^tlve Tellow 
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O 100 ]cg«/heot» at sowing t l e* e i ther In dry or the wet 

•eaaon, did not a f fec t the ^germination, flowering or the 

ripening dates* Except on badly drained aol lat the malae 

pla:tt8 of the f e r t i l i s e d plote were generally of a darker 

ffcnen oolotur and were aore vlgoroue than the oonF-fertlllaed 

oontrol plantt 

Bhat:agar (1957) reported the reai i l t s of y ie ld 

t r i a l s oonduoted a t the Malse Breedli^ Stat ion , Udalpur for 

three years . Torlet lea l i k e Malan and Basal selected gave 

h l ^ e r yie lds over looal and var ie ty Molan yielded higher 

than variety Basal aeleotod. But the fomer took 105 days to 

mature where as the l a t t e r took only 65 daya to nature* 

Lanza (1957) on the bas i s of plot t r i a l s conducted 

in 1956 reported that the y ie ld of a hybrid oa l se of the 

WloQonsln 641 AA typo la depeiident on the amou.it of nitrogen 

applied Irrespect ive of the type of nitrogenous f e r t i l i s e r 

used aiid the date of I t s appl icat ion , Tield varied fron 

4»60O kc*/h0ct. with no nitrogen ap;.»lled to 7,200 kg*/heot. 

with tlie appl icat ion of 100 kg* of nitrogen per hect. Lansa 

(1956) while invest igat ing the oiieQloal manuring of xaaise 

usir^ 3 hybrids of different vegetat ive cycles observed no 

differences in y ie lds due to increasing aaou ;ts, type aod 

t ine of application of nitrof:;enouc f e r t i l i z e r or due to the 

laaturlty olaos of hybrid var i e t i e s* 

Chela (1950) with looal yellow f l i n t type obtained 

h i ^ yield with nitrogen applied from the source of e i ther 

eisEkonlxzBi sulphate or nnraonlua phosphate* Strang axxL Brous 
(1959) reported that O.U* 128 hybrid maise with the appl loat lon 



s 
of 2 owt. aooonlua sulphate par aora a t taasa l lng raaultad 

In a higher grain peroa^itage ( 1.44) and grain y la ld {65«9 

bu./aore) than other treatme^ita. Pronin and Afanasev (I960) 

showed that the rutrlente supplied at 4th l e a f s tage produced 

the best gra in / l e l d of malee var ie ty VoronezoJcaja 76 

(5f560 ke./heot.y average of 2 y e a r s ) . 

Yawal^ar et a l . (1962) liidloated that hybrid ao l se 

l lanjlt u t i l i s e d about 130 l b . ii, 50 l b . ? , 110 l b . K, 37 Ib .Ca , 

23 l b . U£ and 2?. l b . S to produce 60 uids. or more grair is . 

Olffard ( 1955) reported the e f fec t of 0,300 and 

600 l b . of nltr&te of soda per aors on protein and mineral 

oontentsof grain of aa lze v a r i e t i e s 50U'33 (hybrid) and Ulolcory 

King ( se l ec ted) . Pron two seasona* r e s u l t s there appeared 

to be a tervlenoy for nalze to take up certa in ixutrlentSf apart 

from nitrogen, In greater quant i t ies whan top-Hlressod f a i r l y 

heavily iflth rdtrogen. 50H33 out-yleXded Hickory King at a l l 

l eve l s of nitrogen anl the highest l eve l favoured the highest 

protein oontsnt. Froa lAiil, I t was rsported ( 1962) that 

nitrogen applicat ions s ign i f i cant ly Increased the protein 

content of grain of hybrid Eialze, US 378; under aedium 

f e r t i l i t y oondltions 135 kg . /hec t . was found to be optlmuB 

for th is var ie ty . 

2. QROWTH A.O) YIRLD OF iUIZE AS AJFECTED BY THE 
w i.VljirfO V j ' ti I r xyJ J iii • *. 

(a) Jrowthi- liltrogs-'^ being an injjortant 

Qonstituer.t of protoplaen, when applied Imparts luxuriant 

vegetative growth, Increases height of the plant and nunber 

of leavoB. I t alao makes the orop nore auooulent and 



s 
euaoeptible to lodging (Ki l l er» 1931)* Gsrauoinin (1932) 

found a direot re lat ion between the growth of a e r i a l organe 

aid the amou-it of nitrogexw Huaaell ar4 Wateon (1940) 

reported a oonaiderable inoreaae i n the t o t a l dry a a t t e r 

oonteiTt of oereala with the appl ioat ion of oltrogenoua 

f e r t i l l s e r a . Jordan £t a l . (1950) obaerved that dry nat ter 

elaboration approaohed l i n e a r i t y when lar«^e amouata of 

nitrogenoiia f e r t i l i a e r e were applied. Tondon and Varshney 

(1954) obtained h i ^ e r yielda of green maize fodder with 

60 l b . nitrogen per aoro. 

Crowther at a l . (1937) from their experidanta with 

naiae in Nile del ta reported that high nitrogen appl icat ion 

haatened the time of flowering a id maturity and inoreasec/-

the grain yie ld re la t ive to straw. Hal ( 1961) reported that 

nitrogen applied at the t ine of aowlng aooelerated early 

vegetative growth and appl ioat ion of 88 l b . of nitrogen per 

feddan haatened taase l ing , a l lk ing and maturity by 9 to 16 

daya. i^avld £t a l . (1961) reported inoreaae in runber of 

oobo» lyOOO kernel weight and average xoinber of grains i^er 

oob with the applioation of nitrogen. 

(b) Yie ld;- With the appl ioat ion of d i f ferent 

l eve l s of nitrogen aignif ioant inoreaaea in grain y ie ld were 

obaerved by a luimbor of workera. To be nore apeoif lo a 

brief mention of the resu l ta obtained by few of them would 

be des irable . Signif ioantly higher yielda of naisse grain 

were obtained by Sen and Kavitkar (1956) with 40 l b . nitrogen 

per acre; Datta et a^. (1957) with 40 l b . and 80 l b . nitrogen 
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per Bore (yield InorensAd by 7.94 ft:^d 11.86 ads . p«r nor* 

r©«;i6otlv©ly); Vema and Shanaa (1950) with 20, 40 a/iJ 60 l b . 

nltioeen per noie; Relolinaii et a l , (1959) anrt A.d'^raon 

arid !.UicOregor (i960) with 80 l b , rdtrogen p«r ao r« . 

Iil£j:ieet ylelda of naise iproln ijixe bee.^ reoordcd 

byZuber at al« (1954) with 120 l b . nitrogen per aore 

(100 bushcla); Dole (1954) with 165 ^6* P«r heotare; Kuntuti 

aril Yungen (1955) with 160 l b . nltro^ea par aor» ani Xandpurl 

(1960) nith 130 l b . nitrogen ^mr aore, 

iVeldon (1956) lAdloated that y ie ld responses to 

Inoreasi-'^^ increaanta of nitrogen uaually, followed the 

Hitaoherlloh type 0U3rvo, provided the l eve l s of other 

xzutrlwits and uiolature are not l loi l t lng. Ooor (1957) reported 

that applloatlon of nitrogen Upto 300 Ic^. of aomonitus aulxvhate 

pi^x hectare lAoreaaed a a l s e gr^ln ylold and gave about 4,000 kg* 

per hectare but higher ra tes of appl icat ion gave dliainlshing 

returns. Fulton and ?lndlay (I960) a l so corroborated the aane 

obaorvutiou by reporting that applloatlon of 40 l b . nltro^^n 

per aore produced a aarked Inoreaae l a y ie ld of ualae g ra ins , 

but rate of increase dicdnishad with the ftirther nltroe;«n 

Incrensnte. 

Thaicur et a l . (1956) reported that applloatlon 

of aasdiauiu, i . e . 100 l b . nitrogen per aore, >?a8 fouzid to bs 

<iuite eoonoaical. Uaheja r t a l . (1957) when oonsidered the 

eoo:iomla8 of fe . t l l l i sa t lo i i i/idioated that hlij^er nltro^ien 

applloatloiio upto 60 l b . per aore to nalso would defl; i i tely 

Increaae the :aea*gln of prof i t s over the i n i t i a l dose of 20 l b , 

Helwani (1962) went on to say that f e r t l l l a e r o l ike oraiaoiiiufii 



a 
•ulphata proTod qulta aoonoaloal v^mn with aiioh adraroa 

prioa atruotura aa Ha* 10*00 par laaunjd of aalea arid Ha* 0.93 

per poui\d of nitrogen ( i . e . KB* 425*00 per ton of aaaaonium 

sxilphata)* 

5* GHO'ffTH AllD YISLD 0? UAlZE A3 AFyKCTr:D JSt THE 
n^tS OF API'UCATION OF HI?1K)GK;3J 

(a) Growth;- Sublia (1956) reported that tiae 

o r l t l c a l period In the nitrogen nutrit ion of oalset p a r t i ­

cularly in dry season i s Juet prior to flowerlfig* Sahoy (1957) 

observed that naize plants on one aora reciulre^i 3 to 5 l b . 

of nitrogen In the f i r s t month* During July and Axi^et whan 

the crop i s making i t a rank growth ar̂ d ciettir^ ears i t nay 

require as much as 3 to 3 lb* of nitrogen per day* Bealdaa 

early growth stimulation nitrogen i s r»edad by the xaalza 

plant throu^ out the growing period but i t i s used in 

greates t quantity duri.v; the grand growth period, about 2 

weeks before anA 2 weeks a f t er taaael lng* 

As reviewed by Jlelson (1956) appl icat ion of f a r t l -

l l a e r at sowing t i s a r e s u l t s a isarked increase in the growth 

of young com plants and gives sovernl bonsf lc la l a f facta* 

Better weed control la pooaiblo, in ao otuch aa t a i l o r corn 

l a eas ier to cult ivate and compotes with weeds* Si2s of the 

root ayetea of yoxmg pla-^its l a inoreaaod more rapid ly , thus 

Increasing the abaorptlve zona* S i lk ing may be hastened from 

2 to 10 daya, and the time required for maturing the orop 

reduced oorreapondln^Ly* ( T r o u g ^ ^ . , 1925| Smith and 

Harper, 1926; Gerdal, 1931* Ola en arid Walater, 1934| ihimenil 
and Show, 1952j Krant« and Chandler, 1954). MaoGragor (1954) 



noted oone delay tn naturlty from nitrogen elde di^eselnge. 

You/"€ r t ^ . (i960) fou.̂ id thct corn maturity wee not 

delayed by nitrogen f e r t i l i z a t i o n C either 0.40 or 80 lb# 

of nltroj;en applied ae top-dreaaing euid u either 0.30 and 

60 l b , cf nitrogen per ao-^e applied a t aowlng aa Jud^ad by 

the molature content of .flfraliia a t maturity of the crop. 

(b) T le ld i - Cudicova (19^9) 1-i pot experlner.te fou.id 

that freotlo-ial ap;>liOQtioa of nitrogen appl te l a t three 

tl.-:ea, wae nogt efreotive a fid Ijioroased ylelda to the extent 

of 75 percei t . ?tirtUer, i t waa observed 1^ hlir that fract ional 

applloatione of rdtro^en were fouad to be aore effect ive on 

l07 aol l Qoisture oontaite. 

Ralioja (1jt>6) reoooaenled that naif of the dose 

of nitrogen (40 to 60 lb* per aore) eliould be applied a t 

aowl̂ *^ ard tne renialnli^ half four weeico ojTter sowing to 

get hlgner ylelda ol uai;ie« Oorb:, i^'}^'l) reported tnat the 

bulk of the nltro^^en dreoairig should be applied about f ive 

weeks a l te r aovfta^ ivith sna i l pruportio:^ a t oovrijig a.d a t 

t a s se l lng , to obtain i i i ^ e r yield reapo.teeu. Vaail iu and 

Davldescu (1959) reportod that the beat t i aes to apply nitrogen 

to i r r igated naiso wore during the tiliatS^' before aowingf 

vdier. the third leaf appeared and whea the aa le Infloreaoenoo 

appeared. 

Goor (1953) obtained hl«^ieet grain ylelde when 

application a£ aiaiiioniua sulphate wae in t^o e<;ual dreealrigs 

which were ap^jlied a t 0 to 3 weeks a:.tor sowliig a:sl again 

at 3 to 8 weeks aftor aowlii^* Oervcto (1959) recorded 

hlfihoat yield of 9,035 kfc. of grain (15.5^^^ aolature) per 
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hectare by applying 60 kg. of nitrogen per hectare, half 

of the ammonluBi ni t rate being applied a t eowln^ and half 

aa a top-dreeelng. Tat teref leld (1959) foujid that y ie lds 

were Increased by tlie applicat ion of 300 to 500 lb» of 

aouaonluiB sulphate per acre as top-^roaolngt through applying 

aore thar. 500 lb» per acre aa top-dreaolng resulted In a 

l i t t l e further InoreaBs* 

On the contrary ooae of the workera could not find 

out aiy bc-ieflolGl effect of s p l i t applicat ion of rdtroesn 

In tenae Df yield of aalzo grain . Krls tr lansou (1941) 

so-ioludcd that nltroticn top-dratseli:^; ( with anaonliin n i t ra te) 

had l i t t l e effcot on grain and straw y ie ld , when applied a t 

the ti:ne of ear-emer:^cnoe. He further mentioned that nitrogen 

toi>-drecaiiTg should only be applied to a well dtveloped 

crop, othcrwiue yie lds would go down. Lanaa (1959) from a 

se r i e s of oxporinento ooricluded that grairi y ie lds were 

generally not affected by the t loe of applioetlon of nitrogen 

(either at sowing or as top-dresalJ^) provided i t was applied 

before the foraatlon of 15th l e a f . Yields were reduced I f 

the nltro£:en was applied l a t e r than t h i s . Departiaent o£ 

A«rrlculture, r-^yaseland (1959)» reported that awmonlusa sulphate 

<̂  100 or 200 l b . per acre was applied e t sowlr^, a t 30 days 

af ter sowing, or a t f i v s t t a s s e l <»aergenoe, In either s l n ^ s 

or s p l i t dresslnfis. Tlrie of appl icat ion had no s igni f icant 

effect on y ie ld . Arnon (1962) reported that during three 

growl rig seasons ommoniuia sulphate gave substant ial and 

consistent yield Inoreasea but the s p l i t applloations of 

nitrogen were not bettttr than a elrigle applictition bofors 
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eowiiig. LatkoviOB (1962) obaerved thot top*dreaair^ with 

nitrogen at the tiiae of thinning and taesel ing had no 

•tgnifleant effect on tho ylttld of maize. 

4. QUALITY 07 QRAIW AS AfymTW BY T 
fiCr&i' Aî î traAmN^ OP m'iio6h:i. 

THE JLiiVKLS A Sf 

Miller (l-^^a) raentlonert that protein contertt of 

srnln iTwrepseB with the application of nltro^^enous f e r t i l l -

eflx-R, even wher. the effeot of f e r t i l i s e r on yield beooaes 

^ « f l l £ l b l e . Selke (19^9) reported that l a t e appl icat ion of 

nltrorien when \iaed aa oupplenenta to nornal nitrogen f e r t l -

liesatlon, liiioreaaed the protein contents of cereals* Hussell 

and Wateon (1939), in an exporlaeiit, fou:d that only l a t e 

tojwdreeslng { after flowerir^) ooueed a aii^iif leant 

Inoireaee in the rltrof:en content of the groin, Krlst ianson 

(1941) obtained an inorcaee in tlLC crude protein content 

with the application of nltrogenoiic f e r t i l i s e r a t flowering* 

A. reviftw, glYon by Terllkowskl (1947), showed that under 

cer ta in condltlono of nitrocon f e r t i l i z a t i o n to cerea ls a t 

the time of flowering led to appreciable Inoreaaes in the 

pereenta/^e of nltro,r;en in the rlpo grain. Such l a t e appl loa-

tione achieved this increaao only i f the s o i l lEoiatiu^ 

oonditlona were sa t ia fac tory , or v^ea ra in Icaaedlately 

preceded or followed the appllcetlon of nitro^^en. 

A number of workers have reported an increasing 

teridenoy l'"i the moan protein contents in gralna with the 

Increnelnc l<>'^ola of nitrogen, vfoeaela and Protorius (19D3) 

obeorrefl that applloatlon of hlj-h nitrogen gave high protein 

coitent but tho phosphate e»':d oioloiiun contents of ths grain 

file:///iaed
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were not affected a ig .d f loant ly . Prliioo (1934} reported 

that Inoreas l .^ rate of ziltrogea treatuo:it front ^5 to ^'3^ lb» 

per aore Inoreaaed the oi-udo protein oonteitta In gra i B from 

7.81 to g.fj? per oent. 2uber £t a l . (1954) oonoluded tlmt 

nitrogenoua and phosphatlo f e r t i l l s o r s have often been 

reported to Inoroase the protein and phoophorus oonte^t In 

molse ^ a l r s but their e f fect on other oonatltuents were 

not uniform. Hunten and Yungen (193^) recorded a oonalstant 

Inorease In the peroentage of protein In gra in with InoreaBS 

in nitrogen appl icat ion. Per oent protein with 0, lOOf 200 

and ?20 l b . nitrogen per aore were 6 .92, 8.06, 9.30 and 

9.38 respect ive ly . 

Galv^z. ^ ^ . (1956) reported that nitrogen oontent 

of grain Increneed with Inoreaolng appl loat lon upto 1^5 kg. 

per hectare nltrocren ao uianonluia aulphate. C'hore waa an 

Inconolstant correlat ion between phoephorue In the gra in and 

nltroce:^ applied. Lang et ^ . (1956) obtained deoreaaad 

orude pi^Dteln oontente of j^raln with deoreaae In nitrogen 

l e v e l s . Thomas (1959) iwtloed that i^cn rdti-ogen appXlontlon 

Incre&oed frots 120 to 240 l b . per aoro I t oaused an Increase 

In the peroentage of protein content In oalae gra l : j i . Pulton 

and ?lndlay (I960) ooiicludod that nitrogen f e r t i l i s e r was 

the only one affect ing the nltro^^en ooopoeltlon of gr&ln. 

The Increase In nltrdren content of the ear shoot l e a f 

amount to 60 P^^ cent and of the groin 25 per oent. Mandpurl 

(1^60) obeo]rvf?d that applloatlon of nitrogen at higgler r a t e s 

Inoreaeod the protein cont« \ t of gra in . Gupta (1961) conclxided 

that the conte its of nitrogen ( ' ) euid phosphate (P2O5) In 

In the gruln declined under Intense ottlt lvatlon of mala* froB 



15 

1954 to 1959 diea:>ite the appl ioat ion ol' ITJ. and / o r 

ohealoal f e r t i l l B e r a , A lower grain nitrogen content was 

jCoUiA in wet yeikrm than in dry years . 
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A flBUD axperi: sxtt was oonduotsd diurlns ths Kh&vtt 

season of 1962-63 with the objeot of studying 'Cosparatlve 

pert'oraanos of two Tarletles of a s l s s uiider slngXs Tsreus 

s p l i t application of varying l e v e l s of nitrogen'* In t h i s 

ohapter d s t a i l a of materials used and tsohniques followed^ 

durlijg the course of present investigation, are deaoribed hers 

under. 

A. SXPqgMK.iyAL SiTi:;. 

Udaipur i s located a t about a latitxide of 24^ 

:;orth a:d longitude of 7^^ F^ast with an elevation of 560 

•etree sbovs K.3.L. I t i s situated in the southern part of 

Rajasthan and in Bidst of the Aravali raneee. I t enjoys a 

typical sub-tropical oliiuate, and has got a i l d winters and 

sunmers. Average aiu-rual r a i n f a l l ranges ticoa 760 to &00 m. 

Bost of whioh i s distributed d u r i i ^ a period of ranging troa 

l a s t week of JUno to l a s t week of 3epteaber« Kelativs huKldity 

ranges between 75 to 95 per-cent during t h i s period. 

I t was deensd neoesoary to present the pattern 

of distribution of r a i n f a l l ^ and maxiraum wood nininun teapera-

t\irea (Fig» 4) of this place because they influsnos the growth 

and developaent of a crop* Before presenting r e s u l t s of the 

experiment a concise atateaent about march of the crop in 

relation to laportant olimatio variable has been given in 

the ohapter on 'Bxperioentol Results'* 



15 

8oil» of sxpsria»ntal JTieldt- The present experiment 

was laid out in Plot ^io• A(?) of the A^ronoay Kana* After 

selecting the f i e l d and before sowing and application of 

f e r t i l i s e r s « a nuiaber of s o i l saapleo were taken fron 

different blocks of the experimental f i e l d fvom a depth of 

0 to 20 ooo. Soils from these samples were dried, prooessod 

a: 4 mixed together. A oomposite oomplet thxis prepared, was 

analysed only for those oharaotore, whioh are oonsidered 

important from the stand point of crop production* Results of 

various mscha:4.oal and ohemloal analyses are given in T^bls 1 • 

Table 1 - Ueohanical and (^enioal ooapoaition of s o i l t 

Msohanloal Ohsmioal 

Components 'er cent Constituents 'er oent 

Coarse sand 

Pine sand 

S i l t 

Clay 

Ca CO 3 

^ater oaturation 
Pore spaoe 

apeoifio gravity 

Apparent density 

13.50 

51.70 

13.65 
31.56 

5.00 

37.7 

46.02 

2.15 

1.36 

Total nitrogsn 
Available Phos­

phate 
Available Potash 
i/^ater soluble 

oEiloiuffl a: 
ma^nsaium 

Organio oarbon 

Ci;i r a t i o 
Cation Exchange 

oapaoity 

Hleotrioal 

oonduotanoe 

0.0686 

0.0015 

0.0074 
5.57 me./l 

0.850 

2.5i1 

0.95 

8.5 

Hesvilts, obtairisd fron meohanloal analysisp rsvealed 

that the s o i l belonged to the saruly olay loam textural olaos. 

Single value s o i l constants indicated that the s o i l was heavy 

in naturst moderately high in moisture holdiisg oapaoity and 
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dark broid^n in ooloxir* Tha a o l l puddled on being wattad ar4 

oraokad profowidly on drying* S M s , nana^amant of the a o l l 

praaantad a aerioua problea. 

A perusal of reaulta of ohanlool analyala indicated 

that ao l l was poorly auppllad with t o t a l nitrot^an and a v a i l a b l e 

phoaphata but waa ooder&tely auppllod with ava i lab le potaah. 

Cr(;aaic osrbon ooatent axid oonsaquently the C:K r a t i o were 

a l so low* Ulohor valuoa fo water soluble OGlolum plua aagnaaliun 

a:.d thFst of ^ aa<»Ba(I to be probably due to oaloareoua and 

alioiliriie riature of tlxe aoll.Conoentratioiia of a a l t a appeared to 

be hcroIaeB. Thu8» on over a l l luterpreti^tlor. of reeXiO-ta 

obtained fron ohanloal a:ialyeec of tha toil aaaple aooiuited 

to the oonolualon that the a o l l wan of avera^^e f e r t i l i t y * 

g a < ^ n i o a l analysiat 

The mechanioal analyals of the ao l l waa done by 

the Int^matloneX method^ didperalon b^ oodium h^'droxLde and 

hydroperoxide and sampling t h r o u ^ Pipette method ( Wri^t* 

19?9)» Spaolf ic gravity^ apparent density and pore apaoe were 

deterslned by methods mantiot^d by Knowlea frJ^ Vatjclna (1950}* 

CUeaiioaX amu^alat 

Ijitro^eni Total nitrogen ooutent in the a o l l waa 

detaminad by the sv^diflad K^eldahl*a aothod aa reocmmanded 

by Breoner (1960). The digeatlon waa dona with the help of 

oonoentrated oulphurio acid and potaaalim sulphate was added 

to r a i s e the boil ing polrrt aiid waa uaed In the r a t i o of 1i3 

with sulphuric ac id . 
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Available phoophatai I t waa detamiiiad by the 

Olaon and Bray*a aathod. Available phoapiiatae ware axtraotad 

with Olaon*a reagent and thereafter the teohnlqua reooaoarided by 

Dlckman and Bray for oolorlnetrlo detarsd.nation of tha phoaphata 

using Kletta Sunneraon Fhotoaleotrio Colorineter waa followed. 

Avallabla potaaaiua; I t ' a ea t laa t lon waa dona 

throng flane photoiaeter in the saturated s o i l e x t r a c t . 

Water eoJ^uble Qolciua plua naaneaiuni I t waa 

d^terfoinad by following the Varaezate t i t r a t i o n method ualng 

£rioohroffle Blaok 'X aa an Indicator And aodlua cyanide to avoid 

tha intarfarenoe a d for ohelatlz^g t i t r a t i o n wua dona In the 

floxirlQe.:t lii;ht« I t l a ae >tioned in the method 7 of the USQA, 

Haid-Book, No. 60. 

Qrganlo oaxboni I t waa detenainad by the aodlf led 

WalUiy*0 method as mentioned under method 24 of the USî A, 

Hand-Book, No. 60. Oxidation of the ao l l was dona with pota* 

ealum dlohromata azid sulphuric aold containing a i l v a r BUli>hate. 

l̂ xoeao of Uio diohronate vn̂ e t i t r a t e d a^alnat Xerri^ua aulphate 

using ?erroin Indloator. 

t3|3 flatjoi I t waa obtained by dividing organic 

oarbon by to ta l nitrogen content of the s o i l . 

Cation Sxohange Gapacity (C .E .C . ) i I t waa estimated 

by ^ohoonover'o Qypaum requlreaant Test , i n which a l l tha 

oationa are dlaplaoed by normal barium chloride aolutlon and 

then oaji^ng the Oypaum reqiU.reaent t e e t . 

rAeotriool oojaduotanoe XB.C.I t I t waa determined 

in aaturatad aol l oxtract^ ualjig Solu-Brldga s o i l t ee ter . 
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Soil reactloi; (pH)» I t wao deteraln«d In a s o i l 

auBpenelon by the GlaB8--«leatro<le aethod« lislng Beokxaan pH oeter , 

Model H*2« 

B. DEalGIf OF yU£ EXPBIUtl£hT. 

The present f i e ld experiment woe l a i d out In the 

KandOBieed Blook Deelga« Varloua t r e a t a e n t s , tr ied in t h i s 

Inreat lgat lon , oomprlsed of 2 vor le t loe of na lse i 4 l e v e l s 

of nitrogen and 2 tluee of upplloatlon Of nitrogen naklDg thereby 

16 ooBblnatloxui of tre&tnents, which were repl icated 3 tlsies* 

Met s l a c of the experimental plot was 6.54 a . x 4«88 a« 

(28' X 16* )• All arou d the ::et plot a 0.61 ia.(2») wide plot 

border wAe kept. Total ezporlmentAl area was 74.42 m. X 40«87I3*<B 

0.30415 heotare (•̂ ' 244' x 134* or 0.7506 aove, r e s p e o t l r e l y ) . 

7U(i plan of lay out with xieoesaary deto l la l e given In ? l g . 1. 

Detai l s of the treatuent mjl the aysbola lised to depict then 

are given belowi 

Variet ies of oalzet 

V^ • italan, 

Vg • Basel oelooted. 

Levels of nltro^eni 

N. • 0 kg. ziltrogen per heotare 

(0 lb* nitrogen per aoro), 
^V) •" 33.63 kg. nltroger. por hectare 

^^ (30 lb. nltroiien per acre), 

^60 * ^'^•^ ^* nltro,::en per heotare 
(60 l b . nitrogen p9r aore), 

KQT. » 100.89 kg. nitrogen per heotare 
'90 (90 l b . nitrogen per a c r e ) . 

Tine of appl icat ion of nltro^ent 
Ti m One s ingle doee applied a t the t i a e of 80wln(;» 
To ** ^1^ ttpllt douec applied hal f a t the t l a e of 

sowli:^ aiid other hal f a t the t i a e ox 
t a e s e l l : ^ . 
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! • Pre-SQwing operatloua: 

^* yioM Preperatlom The wcp^riiaental crop 

waa preoeded \x^ v^eat In the Habl eeason, Aftsr the harveot 

Of wheat orop oue hot weatiier plou«^ii£ waa ^ r e n to the f i e ld •Ttie 

field rcocired one pr©-eowlr€ i r r i g a t i o n on J u . e 26, because 

•Onsoon did iu>t se t in t i l l that ti:.e« U-der proper s o i l -

Bolsture oonditloiM the f i e ld wuo plou^iod, harrowed and 

ple '̂Jc9c e^rnxal tlsic^ to obtain a flriS, aellow and f r i a b l e 

sesd-bei , Thor* the p l o t s , i r r i s c t i o n ohannela # e tc . were 

deaarlcBte^ in the f i e l d . 

2* Per t i l i aa t ion i In order to ^ v e nors 

oonge i lal oonditlona for the perforannoe of laaiae v a r i e t l s s 

under different l e r e l s ami t ines of appliontion of nitrO(;:en 

a baaal dressing of s ingle super phosphate (16^ ^2^5^ ^ ^ 

sulphate of potash ( 43^ K^O) was givsn a t ths t i e s of sowing 

to supply 6i«26 kg. PgO^ per heot. ( 60 l b , p^O^ psr aore) and 

66.26 kii. KpO par heot. ( 60 l b . K̂ O per aore) r e e p e c t l v e l / . 

KB per requireaenta of d i f ferent p lots 

under d i f f s r s n t t reatsents ol nitrogen ax;d tlielr t i a s of 

applioation, eoount of a«acnlun sulphate (20;̂ ' K) waa oa lou la -

tsd for each p lot , weighed separately and applied broadoast 

in ths p l o t s . In p l o t s , r soe lTt i^ tr^atttsnt oosiblnatlona l i k s 

So^1 * %0^1 ^ ^ '̂̂ 90̂ 1* ^'^ ^^ ^ * T a r i s t i e s of maize, 

a l l the aeou .t of nltrocenouo rert lXlBer was apyl lsd at the 

tixae or sowin^y whereas in p lo t s reoeivlng Uie other s e t of 

treatasnt ooabinatioiia l i k e ^̂ '̂ X^ » ^6o^2 '^^ ^90^2 ^̂ "̂̂  ^^ 
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tile total coouit of required f e r t i l i s e r was api'lletl a t 

the tXvm of sowl/ig aii4 the ratsalnlng ha l f was top-dreasod 

before the tinie of t a s a e l l n g . 

3. 3#ea ar>d Sowl:m Beoauae v a r i e t i e s of 

nalse fomed one of the important treateseuta in thle experi ­

ment, eeeda of voriet leo Halnn and Baaai aolected ( both are 

opm-^ polllnatf^d, Bhat'iaf^ar, 1957) wf»ro taken a:id annlysed 

for their rea l ra lue , wbioh wao found to be B6.66 per oent 

in the foroor arid 92«33 per oent In the l a t t e r . See<ilr;g r a t e s 

were adjusted on the baale of t^velr rea l vnluen. 2 to 3 

aeede per h i l l were dibbled a t a depth of 4- to o omn. on 

July 3f 196?« 60 ciQB. inter-row and 30 ozaa. Intrar-rovr e p a o l n ^ 

were followed to obtain 10 rowa per ip^ae plot but 3 rows 

per net p lo t . 

I I . j \̂?ot/"8gwinfl opcrutlora; 

1* Gay f l l l lnf l and thinr4n^i Al tbou^ rea l 

Talue of tile acedo WĈB quite aat ia faotory and noisture 

oonditlona of aoi l were ooiiduoive for good genolnation but 

due to picking of BolBe kernels froa the h i l l s by peglona, 

genainatlon ivas patchy* In order to nalntain uaifoi^nity i n 

the etond of the orop ^^p f l l l i .g wao doue. Subaeqxiently 

extra seedlin^.> wore reoovedp leaving only oue healthy plant 

at eaoh h i l l . 

2. yeedina a i^ hoeingt Because of inadequate 

r a i n f a l l in the beg in l i ig wseua aaswod a rank growth over 

the orop points . Crop groiRrth appeared to be suppresaed f i r s t l y 

for woiit of Aoiature and aeoondly beouuoe of profuae growth 
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of weeds. ThUB, In order to reduce oocpetit ion betvree/i the 

orop plants â .d the weeds for nutrlenta, aoiature and l i g h t 

7 weedings were done at 20, 32 and 43 days a f t e r sowing. 

Two hoelngs were do.'ie In the f i e l d , f i r s t 

et 20 dayo af ter sowing with a '¥/ah-v;ah» cu l t ivator and the 

second nt A? days a f t er aowiTg with a hand hoe. 

3. Plant protect ion; In the f i r s t week of 

August crop wafj infested with the nalzo borers ( Cbllo 

Zonellufl Swlnh.and .^ooaaia Inferens vTlk. ) . According to 

Kuehwnhfi mt nl, (1961) the crop was once sprayed ( on August 4) 

with "Bndrin 20*» SC. in the form of 0.02^ esuleion spray, 

which proved quite s a t i s f a c t o r y in control l ing the borers . 

In order to put a check to the attack of amy worn ( Oirphis 

unipunta Haw.) diioting with 5< BHC duet ^ 20 kg . /heot . was 

done on Au '̂iust 10. 

4. I rr lga t ion i Due to inadequate r a i n f a l l in 

the l a t t e r part of J u l y , i t became necessary to i r r i g a t e 

the orop in order to res tore vigour of the plants- Hencs, 

the orop was irr igated on A u ^ s t 7 and 8. 

^* S22r:^!Z^3.5ii5^ • ^^ aocorda loe with the objeot 

of the expcrinent, seoorid dose of nitrogen was top-dressed 

on August 18 ( i . e . 43 days a f t er sowing) when tUe orop plants 

were rearing t a s s e l i n g . Aooording to the tr^atnent^ oonbina-

tions required aaouut of f e r t i l i z e r was applied at the base 

of the plants and nleo in between the rown. A l i gh t hoeing 

was glve-̂ . with a hand hoe In order to a ix tlje f e r t i l i s e r in 

IAM so i l . 
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^» Harv<»etln^ and shel l ing > Before actual 

harvesting of the produoe from the na#t ezperimantal p l o t , 

orop plants froa 60 oias. wide plot borders were harvoeted 

arid reooved. Whe.: noat of the fUiOtional leaveo beoene dead* 

spr.the of the oob turned yellow and beoaxae papery Etnd when 

the £T«i'^abeoaae glased and hard, harvoatit^^ was done by 

picking up the ooba. Cobs froa the f ive pi lot plaritG were 

picked up &:id put separately in ba^a with pi-oper l a b l e e . Cobe 

froa tbfl :.at plot were piclced up and kept sepai-ately in guniy 

ba£s and lab leJ properly. ?rodiioe of the experlaeatal p lots 

'.v&a kept on the roof of e buiXdi/iei fox- aun drying. The plants 

ar« cut near the grou d, t ied and kept in the oaae plot for 

sun drying. After 4 days of aun drying stover y ie ld in k g . / p l o t 

wnfl reoorde'5. After thorough drying: oobe were w«in:hed and . 

shelled by morual labour. Yield of grai « per p lo t , t h u s , 

obtt'liad was reoordeO. 

IXxe to difference in the ir period of 

maturity, both the v a r i e t i e s were hai'veeted on differe/ . t dateo» 

tlie schedule followed for harvesting i s given in Table^K* 

!)• TFJ-ATMS I J-rVAIiUATIOri. 
- in I • - II m I 1 ri 

I* Pre-'hi^rveat Btudleet 

*̂ ^̂ '̂ Oyt*! a-^ deyglopiBental gharaotersi In 

order to probe into the aeonanlssi of growth and incident 

developmsnt of the vlant i t vte deamed neoeasary to study 

the behaviour of the developing plant ur^der the iofluenoe 

of different treetme (ts. Towards th i s and 5 pler^its were 

•elected at randoia( Panae and Sukhatmst 1961} and tagged 
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properly, hereinafter oalled aa *l>-?llot p l a n t s ' . Theee 

pla/ite were not dletxirbed t i l l they were f i n a l l y removed 

from the f i e ld at harvest . Theae plaate were uaed for the 

following obaervetlonei 

(1) ileit>:ht per plant Ih oias. Height 

of the p l a A wee take.^ from grou td level upto the b&se of 

the top noet ful ly opened l e a f in the early statues of growth 

and from £TOU id level to the bnae of taaoel in l a t e r atagee* 

Cbotrvtitio « for heirht of tUe plB;it were reooidcd a t 21» 

35, 42, 49f 54 a."-d 6:5 days al'tor oowi;ic* 

( i i ) :^y matter production per p leat i:x.ffltte» i 

SamploB for dry nctter d tonaination wore colleoted from 

the aet plot c>-'xludl v̂  the p i lo t p l a n t s . Theae aanplea 

(oonsietirig of 2 plar.ta per plot a t a l l stague except a t 

2\ days a f t er sowing wheu 3 p lants per p lot ) were ooUeoted 

at an interval of 21 daya a.d were ooutinued t i l l harvest . 

7hoee samples were f i ^ s t of a l l dried i n ti:iG su:;., then 

vfeighed, chopped a A kept in perforated ptiper b a ^ in e l eo tr lo 

OY«n opercted Bt 10*̂ ^ C t i l l oonetant weight. In the beginaing 

beoauee of ihe loeo growth whole sanple v»ia retaliiea but l a t e r 

on a 100 £^. hontogencous sanple was retui :«d from the bulk. 

( i i i ) ItltroKen oontont of j jLant ,'W.teriali 

Tn© detertairAtion of nitroiren content in tiie ^growing plant 

was carried on and the samples for th i s study were derived 

from those ueod for dry matter detonaination â ul corresponded 

with the sta.;:e of dry matter detominat ion. 

The eet inatlon of nitrocon, in the 
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growing pXaiitt ^aa do â through .'feaaeler'o aeti^od of d«tte:^ 

ttiii.r^Z aacionla or jriltro^en* The dl^ast lon of 100 :a^* aoczpla 

was dona with the help of oonoe.trritotl oulphurlo aold aad 

black colour waa remove J toy 30 per oe t hydrogen par-oxtda. 

Tills aold dl^^aat waa oadc to voluaa ( 100 ml.) and a su i tab le 

allQuot ( ^ ml.) was token to wbloii ( 1 ml« uT 10;') aodluu 

elllOBte Bolutlon WKB adde'l to prove .t tui-bldlty aiid (2 ml* of 

2 . 5 A ) aodliJK hydroxlcie waa added ai > nado to volu--o ( 50 n l . ) * 

Colour vma d volope'5 vilth taa halp of :*eqQler»8 roagant applied 

c 4 drope por 5 ol« of o l lauot . The Inteiieity of developed 

oolDur w-aa read out with thw holvi of Klatto aucKwa'aon 

PhotoQlectTlc- Oolorlaator uaing f i l t e r :io. 54 • The tranaml-

ta:"wc Tijadl.^ vmo r» oordoc; lOr ©noh aanple* 

A fltoiidard »olutto:i of kiioffn atronirth waa 

prepared hy ualTî ; A*ii«t B«I>*}i« aiiiEaoriliaa aulpixntR. i^anploe 

Ci'Qsi this ware taken tmd prooonaed In the aane 2ia.\. er as was 

doi« vdth thfl acid digeot, but Jio di^oo^io^ wfia dona* l*roia 

the trsiiactltarioe readlri^^a, thue obtalued^ a oalibrntlon ourve 

WB© pr*i:»toreti ( Pii> 2) and perot- tago of niti'Oiieu in the 

au.ple vfae plotter* ai^lnat txninenltari.ee reading* Than the 

perce;U»ge of nltrog.eii In the aomple waa read out from th la 

oui-ve uetnc the follo\vinc :ort:iulti; 

a DAliplo 

TI. Poet-'haarvegt otudloet 

2. Oharaotera of yield â xd I t ' a attrlbuteB! 

Before aotual harrootliig of the net experimental 

http://txninenltari.ee
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plot« oobe were ploked up troB the 3- P i lo t plaatei 

t a g o ^ Ck^ keijt separately. Cobe f. cm a l l the plaata of 

both var ie t iea were :¥3t ready To ' harveatiiig thus they wore 

ploked up aore than onoOf aad rajnber of oobs obtalaed f ros 

a plot in each picking WTB recorded. After a thorough 

aur drylr.tT cobs were welshe^l, ohelled and wel^'lvt of clean 

fral-'j? reoordrtl. Vf^rloun atti'lbiitRs of yield studied In 

this ex;*crla©rTt iMolude: 

(1^ Grain yield per hectare In qulntnla, 

(11) Gtover yield per hectare In ciulntnln, 

(111) 5rain ylold per plar.t In er.a., 

(Iv) nuaber of cobs per plot in f l r a t plo<-clxv:» 

(v) ^?unb«r of co^e per plot In f^poor^ picVlrCi 

(vl ) rfotal nunbcr of oobB per p lo t , 

( r l l ) 'Ai«ber of oobe ptir plant , 

( v i l l ) ^Toight of oobe par plot In kcB», 

(Ix) V'eiglit of gxeliia per cob In gDa., 

(x) fleli^t of 1,000 kerneln In ^ria. ( Teot-welght), 

(ad) ?lnal crop ntnnd per p lo t , 

5. ;ftit;rlent content of jyultjgt 

Oroln SBiuplQe froai dlfferci:t plota were aubjooted 

to ohaoloal ajrodysia for their quali ty evaluatlou. Attributes 

of gz-aln quality studied In the present ezperlasnt nrsi 

(1) Orutle protein content Wt 
( l i ) True protein oontent { ^ ) , 

111) PhoBphorua 
(Iv) PotaasluQ 
(v) Calolua 

oontent 
content 
oontent 

w. 
(r-) end 
(?.) 



Theae determinationa were done with the ohject to know 

the e f fec t of var ious t r ea t aen ta on q u a l i t y of g r a i n s , 

( i ) Crude p ro te in ; Per cent n i t rogen i n g r a i n 

Bamplea obtained, by following the same method mentioned 

for determination of n i t rogen content i n plant mate r ia l 

iv^ZQ No. 23 ) , was mul t ip l ied by 6,25 to i^et crude p ro te in 

content (9J) in g r a i n . 

( i l ) True p r o t e i n ; The t rue p ro te in i n g ra in 

sanpl*e wag detemir.ed by p r e c i p i t a t i n g i t with S t u t z e r ' s 

reagerit . P r e c i p i t a t e s were f i l t e r e d a:id then analysed for 

nltror®"^ coiterit through KJe l i i a i i l ' s aethod ( Snowies and 

Wotki^.s, 1947) . "Per ce".t nitro.r!;en thus obtained was a l s o 

mul t ipl ied by 6,25 to get t rue pro te in content (f^) i n g r a i n . 

( i i i ) Phosphorus 1 Determination of phosphorus i n 

Sra in was done ( by method Ho. 61 a s given USDA, Hand-Book 

;;o. 60) i n the acid d i g e s t prepared by the use of concentrated 

n i t r i c o.cid and 12f pe rch lor ic a c i d . The ac id d i g e s t was 

made to volume and 5 ml. a l i o u o t waa xalcen to which 5 IB1« 

each of anmonium vandr^te and amnoniun molybdate were added 

to develop the colour . The i n t e n s i t y of the developed colour 

was noted with the help of K l e t t s Summerson P h o t o e l e c t r i c 

Colorineter us ing f i l t e r No. 42 . A c a l i b r a t i o n cu .ve was 

aleo prepared for phoophoruc us ing A.P.., B.D.H. potassium 

dihydrogen phosphate. The known amount of t h i s eol \ i t ion was 

tp.lten,made to volume i n d i f f e r en t concentra t ions and colour \ 

was developed as reported e a r l i e r . I n t e . e i t y o f the colour 

was also measured i n the same manner. The trai iamitanc« 
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readings for etandfird eolutlone wer9 plotted agains t 

oo;^entratlo:iB of phoepborua In the eolutloiu Peroe'itage 

of phoephorus in a eaaple waa oaXouXated using the folXoiidng 

formula I 
Tranasltanoe giJ. of P/degroe 

r* Phoophorus • reading for X of tranaaitarioe x 100 X 100. 
a uanplc 

(Iv) ana (v) Oaloluu a,id jyatgaaiuni A.-ialyeea 

for "Uiuod oletaontu were do:u3 ±:\ tlio &mi6 uoid dii.:aat» used 

for tha doteixaiJKitioa of pJiouphonuj In griil.ia, prapared 

aocordliig to uetiiOd t>4(a) aa ^iveu tiy u:i:iA iia:ii-.iook :io. 60. 

Aftor i3rUd.n£; to volume, tho rQciutrad aXxajiotti wex'e taken 

aad a-valyae ! fo caloiun arid potaoaiuu. Oalotun ./au deter-

alru!! by followi.'v: method Uo. 77 wiiilo Potaeatum vma doter-

ainod iJltix the help of Iiani:'a Pl̂ uoe Photoineter iiaiTg method 

Mo. 5 9 ( R ) . ?olloiilng are the reapectlve formulae uaed for 

CAlculatlng peroe ^a.-^ea of o^lciun ar-d potnaainn in tfie 

ffraln sari;>l«0i 

Mormalltiy of KMrO. X 10,000 T. lOtoO- uaedl:. ml.X20 
Jt Caloiuu - * 3 

ml. of Hli;u:>t froB acid digest 
l^hotowet^r Vol.of ecld Vol. of ^-
rondlng X diceat »ade X aliquot X 100 I 10 

•ade 
>' Potnosiua • - — - — * „ — — — » . ^ - — 

ijoale ataiidordlaed to Vol. of 

5 re(idl^:r,» ^or 1 ppn, X nllquot taken 
K X 100 X 50 X 100 X 10*^ H 

ITx b iH) 

7ov Judf^iife the e^recta of dlffere .t treataente 

on rarloua plej^t char&oter-o stiidiuri, a l l the oolleoted 
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data vertt subjected to s t c t t e t i o o l ai^olyulo MBXV^ Plsher^s 

(1950) AiUilyalB of vr.rla;*oe aechulaue. The sigiilfloarioa 

ii.:d i"o:v»ionlflcarice of various t r as taen t s ' effect wan 

judged with the hel^ of ' r » vrJ.uns ( teeit), C.'ltloea 

differences wore orlculcted to asaoBB tiie Bl::nlfloanoe of 

^Ifffre-xe •botr'ec-: trertiae'it nr« ^ , vrfierevf>r tfcry were found 

c)lrTlflcn.nt ( PG^^e arid rtikhfitr::c, 19r>1). A skeleton of 

proce(*uren ndoptefl for v^rlmis ntdt lpt ioal onalyoee l a given 

In the end ( Aprttindix Table 'o. X ) 
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E X P K R I H K H T A L R K S U I . T S 

KE:TTLT:> of the field experloent* entitled 

•Cofflparatlve porfomonoe of two varietiea of zoalze under 

sln^:le vereus s p l i t applloatlon of different levels of 

nitrogen', oonduoted in the Kharlf aeaeon of 1962-'63 at 

the oolleee faro are prouentod in thlo ohapter. During the 

oouroe of Inveatlgatlony obBervDtlona on varioua attritmtes 

of growth^ yield and quality of the orop vere reoorded. 

The prooeased data for the -e attrlbutea were aubjeoted to 

etatiotloal azialyais and the J^alyala of Variance for these 

data la {d>ven In the Appendix tablea at the end, Tor the 

sake of better understanding the aame bave been presented 

graphloally partloularly vhmn recorded at perlodlo lntervala« 

Before preuonting the data i t ia deecied neoeaaary to f l̂ve 

a brief t̂ooount of oaroh of the orop in relation to weather 

oondltl<»ifl* 

March of the crop in relation to weather conditlonat 

The experiioontal orop vjBXi aovn on 3rd July* 

Beoauijc of tinely rainfal l and pre-aowlng Irrication there 

was sufficient noiature In the eoll» which ensured proper 

gexmlnatlon and good growth of young aeodllnca* Dlatributlon 

of rainfall during the laoath of July waa very ualfoxia but 

total amount of rain was rather Inmifflolent* ^ r l n g theX, 

next month, whloh waa oonparatively very dry, sycptonis of 

partial wilting were notioed« which culminated in poor 
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i n i t i a l fcrorth. Thia neoe»Bltatad tha use of one i r r l c a t i o n 
in order to reotore tbe vigour of the oron. I r r i g a t i o n a t 
thia o r i t l o a l period of orop grovrth aooelerated the r a t e of 
growth. But due to Inadequate r a i n f a l l during: the l a t e r pert 
of '^u^nt end e a r l i e r part of September, thlo i r r i g a t i o n 
foiled to produce, any zaaterlal ^raln in teraa of crowth and 
yield of the crop. Had there been auff loient ralno in the 
main groirlnc period of the orop, inuoh higher attain^brnta 
in tema of growth and yield roicht have beon r e a l i s e d . 

A. GROWTH CIURACnnioa 

1 . Dry l e t t e r pyoduotlon per plant; 

Tbe d a t e for tbe dry iiatter production per plant 
at auoccanive ntojr̂ eo of l i f e -oyo l e of the orcp were aubjeoted 
to atat i t i t ioal analyeie ( Analysis of Variance Appendix 
Table I ) . I t was aean that variat ione in th ia oharacter 
were e l ^ i f i o a n t due to tho e f f ec t of var le t i eo a t 84 days 
after sowing; oontrol vermio nitroc©n a t 63 and 84 daya 
af ter sowing and those due to vorloua l e v e l s of nitrogen a t 
63 dayo af ter aowing. I f feoto of ticm of appl icat ion of 
nitroji-en were found to be non-Glgnifioant a t t^very s tage 
of aeaaurecant* Combined e f foots of l eve l s of nitrogen and 
variet leo were eifjxifioant at 2l and B4 daya a f t e r sowing, whil 
those due to Icvelo and tlnoG of applioation of nitro/:en a t 
21 days a f t e r sowing. The offeots due to second order i n t e r ­
action were a l so found to be s ign i f i cant a t 21 daŷ 3 a f t e r 
iiowin^. But combined e f f e c t s of v a r i e t i e s and tiiaes of 
application of nitrogen vrerc found to be non-ai/Tnifioeht. 

Avora^;e re su l t s for a l l the zmin e f f e c t s are 
given in Table 2 and preaonted craphloally in Tli:* 5* 
Values for dry-natter production per plant due to the e f f ec t 

of Bignifioant interact ions are given a f t e r describing the 

uain reoultQ. 
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Table 2 - I^ffeot of varlotleoi levele and t laa of 
applloatlon of nltro/:en on dr^-v&tter 
produotion ( gnu/plant). 

51 

' H 

^3 

I'.Kni. + 

(P»0,05) 

Control 

ITitrof:«n 

CKia, + 

(P-0,05) 

^50 

^̂ 60 

1̂ 90 

3»Em« •¥ 

(? -0 .05 ) 

m 

1 

^2 
U*£lu« 4-

1.54 

1.43 

0,10 

-

1t45 

1.46 

0,10 

« • 

1.45 

1.49 

1.50 

0,15 

•» 

1.49 

1.47 
0,14 

* 

40.17 

36.25 

2.3C 

-

36.03 

40.27 

2.36 

' p * 

37.27 

40,00 

42.74 

5.34 

» ^ 

42.55 

57.99 
2.72 

• 

77.82 

83.57 

4 . 2 : r ' 

-

65.13 

05.88 

4,25 

9 ,52 

69.03 

92.20 

96.25 

6.00 

17.29 

84.43 
87.33 

4.90 
^ 

266.87 

204.15 

13.13 

37.04 

201.24 

248.27 

13.13 

37.04 

250.72 

255.76 

268.49 

15.65 

-

245.25 
251.28 

15.16 
" 
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(a) Effeot of Tarietleas An examinatimi of data c^iven 

In Table 2 and presented In F ig , 5(a) Indloatea that Inoplte 

of the upward trend of dry nat ter produotlon per plant 

with variety Ifalan the differenoeo did not QOmB out to he 

BlpTilfloant before harveot. At the tine of herveat erowine 

of variety !!alan resulted In the produotlon of 31 •? per oent 

more dry matter per plant than that of variety Baaal selected 

(b) Effeot of Oontrol vâ y ^Itro^ep.: An examination of 

Tablo 2 and ? lc« 5'b) ahown oonelotently greater pro<kiotlon 

of dry-r^-ttcr per plant with iSr^.e applloatlon of nltrofTen 

a t a l l tho utar.es o f crop n^ '̂-vth* The tnlntite differonoo 

In dp%'HPiQttQr aoounulntion por plant witb the applicat ion of 

nltrof^cn over Qcnt?*ol, noted in the be^inHlnc , culminated In 

oignifloantly Inoreaood dry-natter produotlon per plant a t 

fj3-and P4 days af ter eowlnfri the renpwstlve inoreaaee being 

32,0 aid 23«3 per cent. I>iirlne the periods ranging fron 42 to 

63 daye and a^aln from 63 to 04 daya a f te r sowing t plante 

in control plotQ aootimilated 1.3B6 ĝ n. and f.481 gm. dry-

Kfitter per day roopectlvoly, while the oorrespondine valuee 

in f e r t i l i s ed plots were 2.170 gm. and 7.732 gci. per day* 

(c) T^ffeot of levelp of nltror.«at The pattern of aoouriulati on 

of dry-iuatter per plant under the influenoe of different 

levelo of nltrof^en 3?evealn a amooth trend in dry-matter 

produotlon per plant with at"o of the plant (Table 2 and F i g . 

5 . ( o ) . ) . At 21 , 42 and 63 daya a f te r oowlng there wao a 

oonalotentlnoreaoe In the dry-taatter aocuxnulation by plants 
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with lnoroa«e in the l eve l s of nitrogen* But Bt 84 daya 

af ter aowlni*:, planta fror.i tlie plote reoelylng al t rccen 

^- 53•63 kg./haotare aooiunulated 7•6 per cent more dry-

natter than those reoelvlng C7«2C k^* iT/heotare ^id 7*6 

per oont leaa dry natter than thoae reoalvlne 100»89 )ccm'f^/ 

haotare. However, dry-rsatter soonmilatlon wao al\Yaya highest 

In plants rcoolvlni: the higheat doss of nitrogen l»e« 

100.09 k e . A « o t a r e . At 63 daya af ter sowing nitrogen applied 

€» 67.2fi kg. and 100.89 kg. par hectare produood 35«!>6 and 

3^.14 per oant Liore dry-natter over 33.63 kg.H/heotaro 

rcnpocttvely, and the dlffercncoo r/orc found to be a i g n i f l -

oant. 

(d) I^ffeot of tlroa of appllootion of nltro/rant A further 

axaTT^lnation Tabl^ ^ and ? le« 3(d) showo a allirht Inoreaae 

In dry-rjitter prodnotion per plant upto 42 daya after sowing 

when e l l the nltro{ien wae opplied a t the tin© of aowln^* But 

frora thla t lca onward a ollf^htly fpreater dry-matter produo-

tlon per plant waa noted when the doae of nitrogen woe 

ap l l t t ed . Ho-w-ever, the differcoioes were never e l ^ l f i c a n t . 
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Table 3 - Cor.bloed ef fect of v a r l e t l e a and nitrogen 

Ai^e In Treat- „ v v jt ^ 
day9> tnenta> ^0 "30 "60 "^0 

2^ 

04 

' 

* • 

Vg 1,44 

(•^««0.05) 

Vg 185.99 

(•p-0.05) 

1 .49 1 .42 

1.42 1.^6 

o.oe 
0.23 

:;09.O4 26c:. 20 

194.39 200.99 

26.26 
75.68 

1.69 

1.32 

275.75 
237.23 

A perusal of data In Table 3 Indicates that 

different v a r i e t i e s reoponded di f ferent ly a t d i f ferent 

staf'ee of frowth to the appl loat lon of different levelo of 

nltrccen. At 21 dayo a f t e r aowlng variety !-!alan showed 

a creator Inoreano In dry-cat ter production with the InoreaalOf^ 

Ic'vcla of nltroiren* but a lao^ ot rcaponse waa noticed in 

oaae of variety Basol selected to doses h l ^ e r than 67.26 kg . l^ 

hectare. This i s further i l l u s t r a t e d by the f a c t that a p p l i ­

cation of nltrcGon <̂ ' 100.89 k^j./hectare inoreaoed dry-nattei 

production per plant of variety Tlalan but brouf:ht about 

a correapondlnf: reduction In dry-natter per plant when applied 

to variety Baoel se l ec ted . I t nay, thus, be s tated that fop 

Eore diy-natter produotloa per plant a t the I n i t i a l etaee 
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of growth,variety }^alsm wi l l have to be fertUlssed a t higher 

level whereaa variety B B « B 1 se lec t«d would not f a i r well 

a t the eaiao level* 

At 34 dayo after eowine* applioatlon of nitro^jen 

Cfi ^^.63 kf ./hectare great ly Inoreaaod dry r a t t e r production 

per plant over eiiy of the var ie ta l ajid f e r t i l i s e r conbina-

t ioas 0xoo]?t growing ot varlet;, VJixlon with 100.S? X£-?fAeot8Ur«# 

Rovrover, there ie an Indtoation of greater refti>onea of both 

varietloD to Inoreaalng l^vele of nitroreni Variety Italan 

produced 19.0 , 74,8 « 34.2 and 17.9 per cent niore dry- ta t ter 

VIST plant than variety BaBf l̂ reelected at 0 , 33»63#67»26 end 

100*89 ke. of nitrogen per heotaro roopeotively# 

Table I - Combined effect of l e v e l s and tlrae of 
' nltrop^^ Gtti' "Sry-mtter proctuotloh at" 

Treatiaenta 

h 
r^ 

'z 

(?-o,o;>) 

^30 

1.35 

0.23 

^60 

1.48 

1.50 

''̂ O 

1.64 

i.a^ 

Xa Ta-le 4 a ref ioot ioa of ^reatei- dr^'-ijatter 

production per v^ioiit with t l » application, of only half of 

the doae over the fu l l doje of nitroti;on polntu out to the 

advorae efi'eoty of the appiioiitlon of a l l aitrot,en ac one 

tine .on the i n i t i a l growth of the orop. Applioation of 

half of the hi^lwut done, i . e . 100.03 kg.N/heotaz'e a t 21 days 

•after aovdjv: provod eicnif ioant ly bettor then tho appl loat ioa 
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of even 67«26 kg.N/heotare a l l a t one tine* I t cay, thyof 

be pointed out that half the oaou'^it of emy level of nltrocen 

(53.65, 67.26 or 100.09 kg .Aeota re ) had a l i^^ t ly bet ter 

effect than it 'r? fu l l done and that applloatlon of 50.445 kg.K/ 

hectare, I . e . lialf the doise of 100.09 kf:«Tl,Aiootare, proved 

better than 67.26 k^.H/heotare applied a l l a t sowing. 

Tabic 5 - Comblnpd effect of vturletleBj levels and 
TIpe l^JTlt'ppripatlpn;'o7"njltroi:en _ on diy'-piitter 
production a t 21 daYo*after TOwJiiff'T^./plantj. 

- r e a t - \ \ \U^ \A '^^rA\ WU. !»... \tr.^ 
nenta. ^ { -^^J ^^\ ^^\ C , ->0 , 6C , 90 

1 ^ 1 j .̂  1 1 

T, 1 .44; 1 . 2 5 J 1 . 6 3 ! 1 . 8 5 J 1 . e ) ; i . 4 4 J 1 . 3 3 : i . 4 5 

Tĵ  1 .47! 1.72!1 .21 !1 .t)6il.27il .40il .1^\\ .15 
^ , .1 . J , • . 1 . I I III 

S.Kn.^ 0.11 
L . o . ^ . . 0.52 

^is^jm 
A o r l t i c a l atudy of 'i)able !> Ireveal^ iiveater 

responoc of variety Valan to hi*:her levelo of nltroi^en 

pcrtioulai ' ly whcffi tliey were appliot- a l l i\% cno time. Juut 

oppoalt wos the oaee with vturloty j ^ e a l oelooted, which 

Bhowod dw?reaoin/r rcapcmne to Inoreaaln^ l eve l s of nl trocea 

when applied a l l a t the tlr>e of ocwlne. :>llt apTilioatlons 
/ 

of 55.65 kfr.?T/heotare and 100.89 kp.N/heotare were e l g n l f l -

oantly better t^lan s p l i t applloatlon of 67,26 k|5.H/heotare 

tn oaoe of variety !^.alan. r^pllt applloatlon of 67.26 kg. n i t r o ­

gen per heot4!ir« wae islenlfleantly euperlor to i t s alvxgle 

applloatlon in oaae of variety Baeal aelooted. 
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? • Mcl.^.t of rlantts; 

Ttie data for tlie attalnrieat of height by tha 

plants a t ^uooo^glrc .itaceo of l i f e oyole of the crop 

were aubjoot©^ to ntDtiritlcal analyslc ( Analysis of 

Variance, >ppen<llx, ?able IT) • TI;e var ia t ions In hci/^ht 

of plant d\ie to the offeot of ver ie t lea \7ere founfi to be 

alpnifioent at a l l the atat^ea of orop y-^^^th frou 35 to 67 

dayo after aowtiiir whllo thoy© due to levela of 2iitr0£:«i 

were «lt';nlfioait at 35 and f3 <iay8 a f t« r nowlxie* Variations 

in httlf-ht due to t l^e of applloatltm of altro^^en were not fc«n 

to bo olfinifioant a t any otav̂ ĉ of crop f^rowtb. Ooiablnad effect 

of lpve3« of nitroren and their tii.o of appl ica t ion | 

and that of leveio of nitrogen and va r i e t l ea Bvero found 

to b» nifTiiflcant a t ?1 and ^3 dayw aft<»r Bowlnc r<repeotivolyi 

Wo other f i r s t orrtor or £iooond ord^r lntft^aotlone wevfi found 

to bo elnnlfloant a t any otaro of crop ^rovrth.'Tha arepaga 

reKiulto for tiua main affdctij aniX only Tcr oignifloant In ter­

actions are suBBJuarlued thi'o^i^h the following table and 

preaonted eranhioally In Pig . 6, 

file:///7ere


ffTf|fr!?it1i<t!ltt1t:!'!tt:!;Jlltrtm-ii[rir;rTn.in4jj--i.^._. 

• ^ 

• : • 

ti ag . ^ ? _ . „ ^ Z ty&l g6 63 2<* I DAYS AH Tg /^ JO^p^WC 

1 

If ' 

c.; 1 
^ .1 

• f : 

ai ;iH 3P ir^ •is 56 43 :ie,. 
rW 

•::.i 
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! î!?5SI 



3G 

Table 6 - ^-ffeot of varletJeat levela and ti?Te of 
appJLlpatlon of nitrogen oa aitalnpanT^f 

Treat-
Gonta. 21 3S 

A^e in daya 

42 49 3G €3 

Vjj 13.95 47.53 138*05 175-90 211.66 222.18 

V^ 13,16 4 2 . 2 ? t2?o41 145.54 172.41 105.17 

O.FIU.+ 0.4Q 1.17 3.07 2 .52 2.31 2 .92 

(P-0 .05) - 5*36 8 .85 7.26 7.09 7.41 

Control 13*^5 42.06 123.82 155.30 ifU.fif; 191,50 

Nltrof:cn 13.55 45.66 132.36 162.52 194.46 207.86 

o.Eia. i 0 .43 1.17 3.07 2.52 2.81 2 ,92 

L.. . 0 . ^ - * -. 7 .09 7.41 
(P -0 .05 ) 

W,̂  13.20 40 .95 123.78 15B.52 190.06 199.10 

HgQ 13.19 49 .09 137.85 160.58 197.73 209.53 

NgQ 14.17 46.99 1>5.4^^ 160.4t, 194.7f 215.22 

•^.^.1.+ O.Ce 1.66 4.34 3.56 T.95 4 .13 

T..O.D. - 4 .78 - - - 11,91 

(P-.0.05) 

V̂  14.06 45.87 150.61 I59.O9/ 193.26 206.75 

Tg 13.03 '^.5.36 134.11 165.97 r-'5.71 209.01 

f:-.Ein.4 C.5^- t .35 3.55 2 .90 : ' .25 3.37 

L.i3,I). ^ ^ - -

(F«0.05) 

f̂t) Effect of VRTi'liUcs: An exanlhetlon of data fron Table 6 
Old yif;. 6(a) Indloutea the ouporlorlty of variety Halan In 

the attalruoent of height by plants at a l l eta^c ' 'Z orop 

growth over variety Ba-^al ^'•Isoted. :?xoept for the i n i t i a l 
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period^ i . e . a t 21 days a f te r dowtn^.dlfforenoca in the 

attalmaent of h c l ^ t by plant a were found to be s l<^l f ioant 

fror. 55 days after eowlrv: t i l l h^rveHt of the c ror . v̂ hen 

oonpar^d with '-aeol oelooted, the attalntxaitB of height 

by mien were 6.0, 12«e, 12,8 , 20 ,0 , 27«7 and 20.0 per oeot 

higher a t 21, 55* i 2 , 49, 56 end 63 days af ter oowlng 

respect ively. I t pay, -Wius, be oonoludefi that rtalan var ie ty 

attained on an avora^x 20 per cent laare height a t the l a t e r 

etBf^oa of crop ^owth. 

(**5 :^ffcot of control va« nitrogen! An exoxDlnatlon of data 

(Table 6 end Tl/r, 6(b)) Indloatea that application of 

nltrorisn, Irro-pcctlve of l e v e l s , royiilted in a ^;reeter 

height of plantn a t a l l the :itaf:ori of crop growth over 

control, except a t the i n i t i a l dta^e of 21 days a f te r Dowlnf;* 

Applioation of hltrot^en toaded to prothioc al^nlfioant 

dlffereno^3, In attalnrnent of height b.' the planto, over 

control at 56 and f-"^ daya aft<^r :iowlnr* But non-'^l/mlfloant 

differonoen in height wri-e obnerved at other ntaceo of 

oror r raf th . At the tlrie of hnrveat the appl*6atton of 

nltrof:en oauwed 8»5 per cent Inoroaa© in nean height of the 

plants over coritrol. 

^o) .Effect of levelB of altrop:<Mit A poru^ml of data 

(Table 6 and Pl/^. 6^o)) indloateo that anplloation of 

increasing l^^veln of nltronen brou/;ht aba>.jt eignifioant 

dlffercnoee la noan tielftht of the plants at 35 days a f te r 

aowing and at the time of harvest* Hele^t of the plant 
' • •V 
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In gvneral tondad to lnor<»afc« vnth an inoreat^e lu the 

levelB of nitrogen fron 21 days af ter fsowlng t i l l harvant 

but a t 42, 49 end 56 daya af ter eoirlne applicat ion of 

lOO.eO kg.N/heotare not oiay f a i l ed to produce any Inoreaae 

in plant height Taut iathor ret€ir*ed tlie hei(:ht of planta . 

Hovrever, the differenoea were never algnif losnt durl/i^ 

tlie period mnf^lnc fror 42 to 5 '̂ daye af ter oowlnc* At the 

tine of harveot applioatlwio of 33«63, 67.26 end 100.89 kg . 

nitrogen per hectare Inoreaaed the plant helrht by 3.9» 

9.5 and 1 2 . ' per o^nt reapcotlvel: ' over control . 

*̂ ^̂  gffeot of tline of applloatlon of nltTorent A atudy 

of '^'able 6 and l^tr 6fd) revealn that In tho In i t i a l otae«s 

of rrowtb, 1.0. upto 3*̂? days aftor Bowing, applicat ion 

of whole anount of nitroren at sowing: ap;)enrod to be 

sllfc-htly better than It'ta ep l i t appl icat ion. 3iit from 

42 days af ter aowlng, applloatlon of nitrogen lialf a t eowlng 

and i'^alf a t taa^oling tended to Increase plant height over 

It'i* s ingle application a t th© t ine of aovip^f and the oana 

trend wao maintained t i l l har^cHt. The«e diffejrenoeo a t a l l 

the otorec of growth were^ however, non-uignlfioant. 
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TWyjî AOTIOWiit 

Table 7 - no^lnad effect of • g r t g U a a y ^ j ^ ^ ^ f i 

^ ; ^ g j * » « T aoillnfrTlln 0D>7gX^lIi. 

freatwent -̂ ^ ^̂ Q ^^60 ^90 

V„ 103.70 110.25 1U.9C 115.46 
v ' ^ 87.80 88.85 9*«?6 99*85 

J.Et;..+ 5.34 
T,.t-.L. U.6G 

^P-0.05) 

An exariinatlon of data in val:ile 7 indloates that 

different varic'tlow reaixjiided differantly to the applloution 

of different levelo of nitro':;en &e far an the attainucnt 

of height b; plantu was ooaioeried. It was otoei-vod that 

variutioiie in the attainir^dit of height by plants of c i ther 

vnviety " c l a i rr vnr'l^ty iViBtjl Molfjotef) dtie to any level 

ct aitrocftn were found tc be non^-sifjiifioant a t 63 daye 

af ter Bowtngo Biit a t a l l other fsta^^eo the dlffercnoee in 

the attal-.rent of height by thp plants of theue two vor le t iea 

were slrni^^oent et ever:; level of nl troren. Variety Kalan 

ra^.ntftlned it'^^ superiori ty over variety Baaoi oeleoted a t a l l 

If-vrlt^ of nitrofxn. AppHoation of nltrofjen V 5:=^.63, 67.26 

and 100.^9 kctAectare to rnriety l^elrin f:avo an Inoreaoe 

in the m^an height of plante by f . ? , 10.0 and 11.3 per cent 

reitpectively over control , flhere ea VJ variety 3aBol selooted 

the correopondin,- voluofj rmre 1 . ? , 7.5.and l^l.fi ner cent . 
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Thus, i t n»y be stated that application of nitrogen 

O 33»63 and 67.26 kg.Aftotare fave nore inoreeiee in 

height over control in variety Halan than In var ie ty Basel 

aelected, while 100.09 kg.N/heotare gave nore increase in 

height in variety Baeel selected than in var ie ty llalan. 

Table 6 - Copibined effect of l eve l s and tl?;i€ of 
appIloLitloiV^df nitiY.i:e:r^n P-eltjIrr al 21 daya 

Tix;Si.trent 

''2 

^̂ 30 

1 3 , 3 P 

1*3.21 

2. 

^60 

12.49 

13,ai. 

.96 

.77 

^90 

16»34 

11.99 

Fron Tabic 0 i t i s c lear that tti-« nf application 

cf nltro-e.'i tipto C7.?6 J::c.Acctrr^ had ?ia of-^^rct in tertia 

of height of the plant. I t le only af ter th1.f3 level that 

hel^^^t of the plant wan affeotert, ArT>lloatlon of nitrogen 

r 100.89 k|[^./hectare,all at the t ine of oowlnr proved to 

br the he^t t reatr«nt wher^^-ae a p l i t aprl loet lon of the 

aai-ic level resulted In wlrnlflo^nt re<?.nction of p lan t s ' 

height . 

' • ^^"^^r*^ content a of plant et 

The data for nltixj^cn content of the plant at 

eaoh oucccanilvo staftea of l l f o oyolo of the orop wero 

emh.^ected to otatiHtloal analysle ( Analysis of Vazi.anoet 
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Appendix arable I I I ) . Variatlono due to the Vftrletlea 

of uialze and control verm'O ap.Aioation of uitrof:en ofxre 

out to be fiignifloant in titc onalyaio of Uata for nltroi^en 

peroentaf:e only a t 63 daye a f te r sowlnr» Vcirlatlone In the 

nltrof:en content of planto due to the effect of different 

levelB of nltrof^en and tine of iqjplloetlon of nitrogen 

were signif icant at 21 , 63 and 84 day a af ter aowinf: In the 

f l r^ t oaie and only at the l a a t sta^c l a Vie joccnd oaue. 

Cosiblne6 effeoto of l eve ls of nitro^^en cuid their t ine of 

applloatlcn vrero alno e l ^ l f l e a n t a t 64 daya aXter eowln^^ 

Vo other f i r s t order or oeoond order Interactions were 

fouiid to be elcnlfloant a t any ata^e of crop growth* 

Av©rac« rcfniltfl for a l l th-e noln e f fec t s are given 

In Table 9 and prenented p:rftnhloall.y in Plt:» 7 • Hean 

valiieo for nliro^:cn content of plants due to the effect of 

only elgai^icant Interactions are given In the followiii^ 

P0€:en, 
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Table 9 - - f fec t of Yar lo t iea ; levele anA t ioa of 
appilORtion of nitr̂ o -̂ren on the avfjrare 
nitre,.on c^^Tent e>f"i5^ta IHper bantyT 

?reatnent3 

\ 

S.tl3« + 

Control 
Nitroren 

^̂ 90 
S , K B . + 

^t 
Tr. 

S*E|D» + 

( a ) Effec t of 

21 

?.G99 

3-7oa 

0,273 

-

3.655 
3.706 
0.273 

— 

3.522 

3.813 
3.776 

0.386 

-

i .771 

T.f^7r: 

0.315 

-

v a r i e t i e s J 

Age In 

42 

2.407 

2.505 

0.151 
— 

2.466 
2.45G 
0.151 

* 

2.459 

2.309 
2 .59a 

0.253 

— 

2.430 

2.430 
0.200 

•-

days 

63 

1.135 

1.470 

0.050 

0.146 

1.598 
1.327 
0.050 

0.146 

1.204 

1.291 

i . 4a7 

0.074 

0.214 

1.^3 
1.312 

0.605 

— 

A ooffiparlecn of da ta 

84 

1.145 

1.127 

0.025 

— 

1.147 
1.139 
0.025 

• 

1.057 

1.193 
1.166 

0.035 
0.101 

1.093 
1.164 

0.029 
0.082 

given In 

Table 9 and present throuch Pl|t. 7(a) IndloateB that plants 

of variety BasHl selected analyeert high nitrogen than 

those of "lalan at 21 , 42 f 63 days af ter eowlne twt low 

at 84 days af ter eowlng. At 63 days af ter sowing plants 
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of variety Basal aoleotau ooatainad 24 per omt ctore 

nitrogen, then thoae of vurlety r*alan» Kovrorer, a t tha 

latJt otat:a of frcwth planta of variety liaXtai contained 

1 mb per cent more nitrogen tlian thooc of variety Basoi 

sclcoted but the difference waa non-ol^^nifloant • 

^^5 ^ffact of control. V4i» nltro^ejfi; An exar.iination of 

Table 9 and Vie. 7(b; revealii tiiat exuej.)t for ihe period, 

endli:^ 21 dayo after aowiiig, applicat ion of f e r t i l i a e r 

tended to oliohtly reduce t!:e nitrogen oantcrit '.)f tkte plants 

At 6'i dayo after sowlni; applicat ion of f e r t i l i a e r a ignif icant ly 

had a pronoaiccd reducing effect on aitrocen. content of plant i 

as the plants receiving f c r t i l l s c r c contained 20.5 par cent 

leas nltrorcn thoin thoae which received no f e r t i l i s e r , i'huti, 

i t Day oe stated thct the applicat ion of nitroeeaouH f e r t i ­

l i z e r fa i led to incz-eace ti;.e nitrogen conteit of plentu in 

the l a te r nta^ea cf crop growth. 

Icj Effect of iQvele or nitro^.en; The data, plven in Table 9 

and i l lus t ra ted ererhlcel ly in 51^ 7(c) , when coupared 

amon^ thermalve?;, InaicGt© that apiplioatlon of different 

levela of nltroten arought about widely varying reeulto* 

Application of nittOi;en c; 100.B9 kg#/heot&re a t 65 days 

after oowinc ar.d ti.at of 33*63 Ke» arid 67.2C \L'^. pex̂  hectare 

a t 21 and 3i daya af ter oowing reuulteci ît t!io pi'oduotlon 

of plantB very rich in nlti-o^an ae ooopared to those with 

3':5«63 k£. nltrOi;on î er hectare and the variat ioue Ui the 

nitrot.en ooutout of plantu due to -theu wex̂ e foufid to be 
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elgnlfiofuit. But var ia t ions in tiia nitroean contant 

of plant 19 due to different lovelo cf nitrc^;©" war© found 

to be non-8ic7ilfloant a t 42 daya af ter aowing. In the 

ultimate analyaio, plants rGooiving 67.26 icg. of nitrogen 

per hectare ocmtained tC.9 and 2.3 par oant mora nitrogen 

than tho^^e receivine 35»63 kfi# and 100, iV) Jtf. of nltrof.an 

per hectere ro-niootlvoly. 

(d) :vffeot of tiiie of applioationi A o r l t i o a l study of 

datei riven in Table 9 and preiionted In F i g . 7(d) revoalo 

that application of a l l tt>e arount of nltroren a t oowinf; 

tii:c decreeacd the nitrogen content c f ^he nlanto at 84 daya 

af ter Bowing aa ooapared to that with the a p l l t appl icat ion 

of nltroeen. The per owit Inoranne In tha r l t rogan content 

of t»?p Talent with the ep l l t application of nltro^^en over 

I t a oinglc applioation waa H#? • Variation*?, in the nltro/^en 

content of the plants , duo to t ina of ap-^lloatior. of f a r t l -

l iucr wore foimd to bo non-oiijn i f leant a t a l l Itie other 

Qlur,i^B cif orop t;ro^tU» 

Xn'r.J-ACTIoH; 

Table 10 - gopibyieti effect of levelo and tiioa of 

oontant"o?1SShto^ at"13^1&^;B^ BjKer*"ooy^^ (^0 * 

Treatraente ^30 ^50 ™90 

f^ t . 055 1.20]^ 1 .02? 

Tg 1-059 1.184 1.309 

8.Ra.+ 0#0!30 

(T'»0.0!5) 
0.144 
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An exaiuination of data given in Table 10 

Indicates that application of nitrogen in doaee higher 

or lower than 66*26 kc:»/hectaro a i ^ i f i o a n t l y reduced 

nitrofren content of the plantti when a l l the amount of 

nitrogen wau applied a t the tirje of aowing* 'S^an s p l i t 

application of nitrogen W&B nade, maxlciun nitrogsn conttfit 

of the planta occurred with the application of highest 
of 

doee. I . e . 100*89 kg./hectaro and nitrogen content/the 

plants receiving the loweut doae, i . e . 33« 6^ k^./heotar* 

was e i ^ i f i c a n t l y lovycr than that under th i s treatment* Thus, 

i t nay be stated that the effect of the applicat ion of 

nitrof^en c 3'̂ *63 leg. and 66*26 kg. per hectare did not 

undergo any chants but the effect 100*89 k, • of nitrogen 

per hectare reglatered a very great change with the tUxm 

of application and greatly Inoreaoed the nitrogen content 

of the plant wlien applied half the amount a t the ticse of 

sowing and the recalnlng hal f a t the tine of ta-jseling* 

B* GRAIN Xr.V COB YIT-:T.P- AITD VAKlOm 

Data for grain yield per hectare t groin yield 

per plant 9 nunber of cobs per plot in f i r s t picking» number 

of oobf) per plot in second pioklz^^ to ta l niusbor of cobs 

per plott nunber of oobs per plant , weight of cobs per plotp 

and final crop stand per plot were subjected to s t a t i s t i c a l 

analysis ( Analysis of Varianoe« App«idlx Tables IV & V) • 

Variations due to the effect of va r i e t i e s« control versus 
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nitroeen application, levcle of nitrogen and t l i « of 

application of nitro£:en wore foimd to be sienlfloont for 

grain yield per heotare« Variations in grain yield per 

plant, number of oobe per plot in f i r a t picking, t o t a l 

nuDber of oobn per plot, vrolght of cobs per plot a l s o imder** 

went olGnifloant ohaneeo due to v a r i e t a l f e r t i l i s a t i o n d i f f e r ­

ences. Variations in nuiabor of oobo per plot in second 

pioklnf: were found to be eignifioant Aio to application and 

tine of aprlioation of nltrc^en, irroopeotive of i t ' a l e v e l s . 

Neither the levels of nitrogen nor the tine of application 

of nitrogen had any e f f e c t on grain yield per plant, number 

of cobe per plot In f l r o t picking, total nuiaber of oobe i>er 

plot and weight of cobs i)er plot. Plant population did not 

uadergo any ohanceo due to the e f f e c t of v a r i e t i e o , time 

or level of f e r t i l i s e r , application. Thus, variatione In 

grain and cob yields will have to be explained on the baeis 

of charaotero other than crop stand. 

Combined e f f e c t s of veirietieo and levels of 

nitrogen, and varieties and time of application of nitrogen 

were found to be signifloant Xn the analyoio of data In 

grain yield per heotarej v a r i e t i e s and lovolo of nitrogen in 

weight of cobs per plotf and v a r i c t l e e , levels and t i a e of 

application of nitrogen in number of oobe per plot In second 

p;oking. Average results for a l l the laaln effeoto are given 

in Table 10 and 14 and those for the significant Interactions 

in subsequent tables. 
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I . Grain Yields 

Table 10-
1 

1 

T r e a t -
nont9• 

\ • 

^B 

(P«O.05) 

Control 
Mtro^en 

I,.'-".D7 
(P-0 .05) 

^̂ 90 
S.EIQ,^ 

( r - 0 . 0 5 ) 

^1 

^2 
G,Eni«+ 

( ? - 0 . 0 5 ) 

( a ) KfjTect 

E f f e c t of v a r l e t i e o i 
a p p l i c a t i o n 
b u a r a o t o r s • 

q u . / h a « 

29.76 

19.2-5 

0.71 
2.05 

17.64 
24.24 

0.71 
2.05 

20.86 

25.61 
26.30 

1.00 
2.80 

22 .2? 
26.26 

0 .82 
2.36 

; l a v e l B 
, o f n i t r o g e n on i 

Omin 

gm. /per 
p lant 

0 7 . 2G 
72.34 

2 .00 
8 .08 

68.60 
03 .53 

2 .80 
0 .00 

79 .48 

85 .50 
05.53 

3.96 

•• 

36.11 

80 .95 
3.24 

** 

y i e l d 

per 
oob. 

85 .42 

67 .67 

70.34 
78.62 

75.23 
01 .70 
78.91 

02 .27 

74 .95 

of v a r i e t i e s : A o r i t i o o l 

end tima of 
gra in y i e l d 

g n . p e r 
1,000 
c^rain 

211.25 
144.67 

167.50 
101.44 

171.00 

180.00 

187.33 

178.00 
184.88 

otiidy of 1 

Vo. of 
p l a n t s 
per p l o t . 

192.00 
103.00 

3.11 

-

181.80 
193.40 

3.11 

105.00 
193.40 
192.60 

4 .20 
mm 

190.70 
190.60 

3.59 
•-

•able 10 

brines abo\jt tt-ie foot that variety "Talan resulted In greater 

produotlcn of r:raln per hectare, per plant, per bob and 

gave higher teat-^ei^ht then variety Baasi eelooted. The 
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differenoe In a l l thene ohai^aotera were xoore or l e a s 

linlfora and point to over a l l better effoot of var ie ty 

:talen over variety BaoBl ueleoted. The re^ipeotlve Inoreaaea 

In eraln yield per hectare, per plent , per oob and In teet 

weight due to growing of var ie ty Malar; were 54.74, 20,65, 26,23 

and 31.51 per cent over thoae of var ie ty Basal ae leoted . 

(b) fiffeot of f e r t i l l B a t l o n : Like that of VEirlety Malan 

api'lloation of f e r t l l l a e r B aloo brou^bt about narked Inoreaaee 

In groin yield per hectare, per p lant , per oob and cave 

higher test-welcht and the respect ive Inoreaaco over control 

were 37.41, 21.76, 11.77 and 8.03 per cent. 

^ i l e oonparlnc different levele of nitrogen I t 

was obiicirved t ! » t appl icat ion of 67.26 kc» and 100.00 k^. 

nltroren per hectare Blgnlf loantly Inoreeaed the gra in yield 

per hf'Otare by 2?,25 and 26.66 per cent respectively over 

that with 33.63 k^.N/hectare. The addition of each 33.63 k^.K/ 

hectare brouf:ht about an Inoreaao In eraln yield f per 

hectare) b 10.12 per cent over contro l ,2? .79 per cent over 

33.63 ke»N/heotare and 2.71 per c«mt ove* 67.26 kg.N/heotarei 

whereas applicat ion of 6r;«26 kg.N/heotare and 100.69 k^.N/ 

hectare reavated In an Inoreaae In grain yield ( per hectare) 

by 45.17 per cent and 49.11 per cent respectively over 

control . Klrbeot grain yield of 26.30 quintals per hectare 

and teot - weight ( 187.33 m*) v^ere recorded with the 

application of highest level of nitrogen, i . e . 100.89 kg. 

per hectare. 
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Application of additional dose of 33.63 kg .u / 

hectare 33.63 kg.N/heotare tended to Increase grain 

yield per plant and pf?r cob end tcst-weirht . Application 

of additional dooe of 33.63 kg. N/hectare over 67*26 kg.H/ 

hectare did not have any favourable effect hut on the 

contrary i t brought aboMt a s l igh t reduction In yield per 

plant and yield per cob. 

Thus, i t nay be concluded that application of 

66.26^kg. nitroe'^en per hectare brought about a conaif3tent 

inorea??e in grain yield per hectare, per plant, per cob 

and in alao teBt-HTei?:ht over that of 33.63 kg. nitrogen per 

hectare by 22.78, 7.67, 8.60 and 5.26 per cent renpeotlvely. 

(o) -Effect of t ine of applioatlon of nitrogen; Application 

of f e r t i l i s e r half at BO*Tinn and other half a t taseel in^ 

increased grain yield per hectare by 13,14 per cent, and 

test-weight by only 3.86 per cent; but e l lght ly reduced 

grain yield per plant and per cob. 

There was a ref lect ion df greater nufflber of plants 

due to growing of variety Malat., receiving 67.26 kg, nitrogen 

per hectare and alao due to applying a l l the amount of 

nitrogen at the time of sowing; but the differences were 

never s ign i f icant . 
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Table 11 - Combined off act of vRrletleo ead levyla 
of nitrogen on erain yield ( in quJntalB 
per hectare). 

^'.Kci.+ 0,6A 
L.^A.n. 1.84 

22.00 
13.30 

27.00 
13.90 

32.90 
16.50 

36.40 
16.20 

(P^O.O^) 

. The datfi In '^able 11 brlneo about ntrlicinc 

difference in the reoponne of var ie ty T'lalan and var ie ty 

Baaal oel^oted to Inorea&ine leve ls of nitrogen. Applica­

tion of evet-y 33.65 K^. !f/heotaro bro\i£ht abo^it a elgol- ' 

fioant inc^rease in c^ '̂aln yi<i;ld per hectare a t elgnlfioant 

ratea in variety Halun, and hl^rheat yield of 3C.4 quintals 

per l;eotare \vao reoordod with tlio higheot level of nltroi;er^ 

i . e . 100.(.„ k^i. per Lootare. Application of €7.^6 kg. 

nitroeen per hectare cave elcni-'Cicantly higher eraln yield 

ovei control or arilo^wr or higher leve l titan tl^is. 

Application of 3:5.65 ><€•, 67.26 kg. and 100.69 Vg. nltroean 

per hectare tended to i;ivo 26.36, 49.5'j and 65.66 per cent 

nioi'e yield respectively over ooiitrtjl in variety t'Alan while 

in vtuiety l:.auc;i eelcctod they tended to inoreace the c:rain 

yield by 0 ,4S, 3.7C and 2.17 per cent respectively over 

control. Grain yieldo por heotax^ cf variety Ilalan with the 

applicotioi: of 67.?€ kg. end 100.8S ^* nitroc«x par hectare 
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were nore than two tlraee of those obtained vd.th var iety 

Baasl selcoted a t the soine levela of f e r t i l l ee re* 

Table 12 - Combined effect of varietXetj aad tine of 
applioatipn of nltrofien on ^/rain :r^Qld 
In gulatalB per heotare)~ 

TreatmentB 

»2 

(? -0 ,05} 

\ 

20.53 
36.20 

0 
1 

•37 
•06 

^B 

15.93 
16.67 

? p u t applloRtlon of nitrogen brought about 

Blenlfioarjtly hlcher erain yield In Hal«i but not in Baaal 

aclroted. Irrespective of tlxae of applicat ion of f e r t i l i z e r 

variety JialGn produced elfrnlfioontly higher g^^aln y ie lds 

than variety >Vaaal ooleoted. Application of nitrogen half 

a t the t ine of sowing' and the renalnlnf half a t the tltie of 

teonellnc tenried to inoroane the f:raln yield by 23«4 per 

oerit per hectare in JjtO-aq and by 4.6 per oent per heotaire 

in Baasi oelooted, over the olnrle application of nitrogen 

applied a l l a t the tlrte of Howlne* 
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Table 14 - Kffeet of varlet leH; leyelB a'ld t lpc of̂  

oXSrucWiii. 

94 

? r « a t -
menta. 

Wo« of oobw par plot 
In l a t 
pick-
ln|?« 

In 2nd 
pick­
ing . 

Total 
plant 

i^t. of 
ooba/ 
nlot 

194.00 14.fO 

135.50 

4.19 
12.05 

27.00 

2.82 

8.06 

20a.60 

162.50 

4.03 
11.61 

1.072 

1.100 

0.070 

15.43 

8.43 

0.35 
1.00 

Control 
Nltro/^an 

(?«o.o:>) 

146.40 

170.20 

4.19 

12.05 

19.00 
21.40 

2.02 

167.40 
191.60 

4,0^ 
11.61 

1.075 
1.092 
0.070 

9.48 

13.59 

0.35 

1.00 

N 30 
60 

'90 

(?-O.03) 

1̂ 
«2 

(P-0.05) 

159.00 

178.00 

173.50 

7.42 

167.00 

173.40 

6.06 

19.90 

24.10 

20.30 

4.01 

16,20 

26.60 

3.27 

9.45 

188.90 

202.10 

193.60 

1.0B3 

1.092 

1.083 

7.24 0.099 

183.20 

200.00 
5.92 

1.069 
1.083 
0.812 

11.77 

14.66 

14.33 

0.49 

13.29 
13.89 
0.40 

' * ) f ffgot of yar lc t lea i On an exariinatlon of Table 14 I t 

nay be indicated thet i^toninc of varlet: ' Melan r^ve al^nlfl-

Oftitly greater nunbor of oobe tl.an variety Baoel eelaotad 
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In their respective f i r s t ploklnga; whereea In their 

eeooni pickings varietyBaaol selected o l f^ l f loant ly eurpaaeed 

variety Malan aa far as nunber of cobs per plot In second 

picking' lo ocnoemed. However, variety Kalan yielded 

Bignificantly Ino reased number of cobs and wei^rht of oobe 

per plot and renr«pctlve incren^'e:; were ?8»3 a'td 0^.0 per 

cent. There vere no varl«tionn In number of cobs per plant 

due to prowlnn of different vai-iet iea. 

(b) Effect of f e r t i l l ga t lon i Applloatlon of nitrogen, 

Irreepective of levels tended to bring abCTjt e l ^ I f l e a n t 

increases In per plot number of cobs In f i r s t picking, to t a l 

nunber of cobn end yield of cobe end their respective 

inor*̂ n?=»ep were 14.7 » 14 #4 and 4^3.3 per cent. However, the 

varlatlone in number of cobs per plot In second picking and 

in mraber of cobs per plant due tc the application of 

nitrogen were nevrr sl/"nlfic£ait • 

While comparing among thoDaelvee, i t may be 

observed that different l eve ls of nitrogen did not bring 

about any aignificant varlatlone in number of oobe per plot -

in f i r s t picking, in second picklngj total nuiaber of oobe 

per p lo t , ntunber of cobs per plant or in the yield of cobs 

per plot* However, there eeeiTe to be an Inoreaeing tendency 

in each character due to the application of 67.26 kg.N/heotare 

over a lower or higher dose than t h i s . 

fc) i^ffeot of tliae of applicat ion of nltrp^eni -'ata i^yma 

in Table 14 reveal that time of apr-lloation of nltropen 

did not cause any varlatlone In any of the a t t r ibu tes of 
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oob yieldt exoflT^ nunber of ooba per plot In ^leoond 

picking* npli t applloatlon of nitrogen tended to r ive 

alpinifloantly greater nunber of oobu In t l^ oeoond ploklng 

and the inoreaoe wae noted to be 64*2 per oent over aln^ltt 

applloatlon of nitrofren. 

INT- RAU?ION.;: 

Table ID - :'er plot number of_oobq of differeni; 
varlet leo In' the eeoond ploking aa 
affeoted br lo'yola"of nltrp/;eai en's 
îlroe of f e r t i l i a a t l o n . 

Trcat-
\ \ n̂ 

' ' ^"* ' ^C ^30 \0 So \ ^0 ^30 ^60 ^90 

T̂  13.33 14.6C U.OO 12.0o| 21,33 19.^'^ 14.66 23.33 
T,> 10.33 15.33 10.00 18.33; 31.33 30.00 48.66 28.6€ 

L . P . D T 2.31 

( P ^ . 0 5 ) 

After a o r l t i o a l atud^ of Table 1!> I t isay be 

stated that the applloatlon of nltrofien 'when oocpared at any 

level) L^alf at the tl^io of eowln^ and tho other half ut the 

time of taiiaellug tended to crive a greater number of ooba 

per plot iii the beoond plo/iXn^ of both the varlctloa ovor 

the aprlloution of a l l the anount of nltroi:oa at the tiriO of 

eowing. Not only the e p l i t apilloation of nltrocon biit also 

the Blnele apiaioation of nitrogen gave tore oobo In tho 

aoooud piolJUv; with the variety Uaeul aeleoted than the, 

variety Kalon at any level of nitrogen, npllt applloatlon 
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of 67*26 kg.K/heotare on an average gave the hl^he^t 

number of ooba In the aeoond plokln^^ with both the 

varl©tle3. However, the op l l t appl icat ion of the highest 

level of nitro/^en appl icat ion was a l lgj i t ly i n f e r i o r to 

op l i t application of 67.26 kg.N/heotare but great ly superior 

to control and s p l i t appl icat ion of 33*63 k£*N/heotare in 

variety TiilDn; whereeo i t woe hlfhly in fer ior to control 

and to the opl i t appl icat ion of other l eve l s of nitrot'«n» 

in var ie ty Baesl eeleoted. When oonpared within the a i n ^ e 

aprl loet lon of varioua leve l s of nitrogen hlgheot l eve l 

of nitrocer^lOO.89 ke*/heotare £:ave the hi^heat nunber of 

oobo in the Heoond picking of variety 3adel eeleoted whereaa 

i t ;^ave the lowest nuBbar of cobs In the ueoond plclilr^^ of 

variety Zlalaji* 

Table 1f>- Copblned e f fec t of l eve l s of nitrogen aud 
ver le t i ea cnjyic ld of ppba ;\ki^»'y -

?reatnontfl 

fP-0*05) 

^^ 

11.45S 
7.5CK) 

^30 

i4.:5:^3 

9.2oe 

0.220 

0*634 

60 

t6.958 

12.3f'6 

^ 0 

10.958 

9.708 

h 

^he reeulto nentloned in Table ^f> reveal that 

var:iety MBlan p:ave higher cob yield a t any leve l of nitroeen 

than variety >^ciai eelfjoted. Variety Tteltn showed An 

inoreaalnf' trend in the oob yie ld with the Inoroaee In the 
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levels of nitrogen and hif;hoat oob yield per plot was 

obtained with the hlfihent leve l of nitrogen applloatlon 

(100.09 k^.N/hectare) whereaa var ie ty Baoel eeleoted 

ehov/od thio type cf trend only upto the application of 

67.26 k^ .sAeotare but applicat ion of 100.09 k^wrAeotare 

retarded the yield of oob. nighoat yield of ooba of var ie ty 

Basal 3olootGCl ivas obtained with 67.26 kg.iN applicat ion 

and which wa-; lec:^ then the yield of oobts obtain' d a t any 

level of nitrogen with variety "e lan . When oonpared with 

their reopeotive c<»itrola variety Malon rave the hicheat 

extra oob yield of 6r).45 per oont a t 100.8^1 kg.Vhootaro 

while variety J ^ B O I oeleoted gave the hlgheot extra yield 

of 64.S8 per cent at 67.26 kfi.M/hootare over their reupeotive 

oontrolo. 

The data for ctover yl-sld per hoctarc, dry-

matter prct3'30ijon per plaat and heiijht per iiXet\t were 

subjected to s t t t i o t ioo l a n a l y s i s , uigtilficatit variatlona 

in the atover y ie ld , dry-matter production afid f ina l height 

of the plant were noted duo to the effect of va r i e t i e s and 

aleo due to the application nf nitro,:Qu. ^'Aaaiy.Jl6 of Variance, 

Appendix Table Vi) HjCference'j in differ€»:it l eve le of 

nitrogen and tiaie of application of nitroeron brox;ght about 

eignlfleant chanc.«» In ctovor yield per htfCtar«2 and plant 

height and atover yield re.jpeotively. Co&blncd effect of 

vurletica la preoonce ol different l eve ls of nitro(;€a and 

different tlLA of applioation of nitrogen wez^ a l so found 
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to be a t a t l o t l o a l l y algnlf loant on atovar y l a l d par 

hftotara. Averaeo pae i l te for a l l th© laain of f ea t s ara 

given In tbe foXlowin^j table* 

Tabic 17 - Effect cf YRrietlag> tlna. of applloatlon 
yid Xavals Qf_^^\t^pen on j3tover y ie ld 
chRTftoters^^ "at hfirvent)'. 

- ^ ^ . So. c f 

«^^-^° p lot . 

Dry-fflatter/ Height/ 
plant 
in ou. 

•tOTar y i e l d / 
heotora In 
q u i n t a l s . 

V 
^B 

S . T ^ . J 

19?.00 

ic3.eo 

3.11 

) 

ContrcT 151.60 
Nitrofren 1 9 ? . 40 
. - . ? » • ^ ? .11 

(p«-o,o5: 

'̂ ^o 
«60 

"90 
V J « l ' - ' t ' » ^ 

{F -0 .05 

^1 

'^S 
S.ISm.i 

; 

iB^ .eo 

193,40 

192.60 

4 .28 

) 

190.70 

190.60 

3.59 

L • '-i • I' • -

260.B7 

204.15> 

13.13 

37.04 

2ct .^'^ 
248.27 

1 3 . 1 ? 

37.34 

251.72 

?35.7f. 

2C'J.49 

15.65 

• • 

24l>.25 

2S1.26 

1 5 . i e 

•• 

222.18 

105.17 

2 .92 

7.-t1 

191.50 
207.86 

2 .92 

7.41 

199.10 

209.33 

215.22 

4 .13 

11.91 

206.75 

209.01 

3.37 

— 

69.79 

51.79 

2 .00 

5.00 

49.58 

64.20 

2.00 
5.80 

55.40 

66.58 

70.99 

2.63 

0 .17 

56.27 

70.13 

2.31 

6.67 

* 
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(a) Kffeqt of Yftrlttleei Growinf; of Yarlety Kalan reaoi ted 
plot» 

In the produotioa of f^roat'^r stoirer ylald» per/dri'-raatter 

p«r plant and attainioent of helrbt , with that of Baasl 

Belooted, Growlxxe. of vorlftty Malan inoreaeed etovor yield 

par heotara oy 56.6 per cent, dr -laattor per plant by 31.7 

per cent and heirbt per ?lant by ?0 .0 per owit over that of 

Baosi oelcotod* 

(b) ^-ffeot of fert l l inRtlont Tho effecta of f e r t l l l a e r 

were elcillar to thoi^e of variotlof^^when oortpGred with oheok 

pi Ota t aprjlioatlon of nltrof:©n resultftd l i ielrnlf loantly 

Inoreaoed produotlon of ntover yield f drTinatter per plant 

and height of nlant by 29*5 f ?3.0 end 8,5 prr oent 

reapeotivcly, 

Aprlictt lon of different I rve l s c f nitrogen, however, 

did not have the oaiae effect an rrfeircd above, T'xoept for 

drj'-t a t ter produotlon par plant aprl loat lon of inoroooln^ 

lev«lB of nitrogen tended to inoreane otover yield per 

hectare and final h e i ^ t of tha plant, ])ut no additional 

advtmta^ea appeared to hav(̂  resulted \iy Increasing tha dooa 

beyond 67.26 kf̂ . nitro^an n©r heotare, 

(*̂ ) X ^ ^ _̂ /_ applloat lc^ of nltrof;en: Tltae of npplloation of 

nitro/en brought about ellz-'ht Vftrlationa In the production 

of Or^z-n^atter and attainment of hel/^ht by p lan t s , But 

cocptxbd with ein^^le applicatio?! of a l l l t h e amount of nltro^:en 

at the tlue of aowlng, op l l t application of nltroc«n ( half 

a t the tine of sowing nnd the other half a t the t ine of 

taaueling) elenlfioantly Inorea^ed tho otover yield per 

hectare by 20,3 por cent* 
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Q, HUTRIBS^ 008TEHT8 OF ORAIHS 

The data fo orude protein, phoaphoruet potaeslua 
and oalolua oontenta of tne gralna wore eubjooted to 
Btatlatloal analyale ( Analyela of Variance, Appendix 
Table VII). Chealcal analyoia of grains for their trua 
protein oontent wao done .reatnent wl.>o thua, I t a atatlatloaX 
analyala oould not be done* However, the average reaulta for 
a l l the main effecta are ̂ Iven In the following table. 

Table 16 - J:.ffeqt of varletleBf lovela and time of 
ftppllcatlon on the _nutrj.»nt oontmite o:̂  
y o l n i per pent}* 

Treat-
nenta• 

Proteins 

Crude True 

Minerals 

Phoa-
phoruB eslusa 

Calolun 

M̂ 

^B 
U,£D.-f 

L . S . D . 
(P-0 .05) 

Control 
Nitrogen 

(P-O.05) 

^50 
Ho 
^90 

S*fii .> 

(P«0*05) 

^1 

•̂ 2 
3«Km«4; 

I.*S.D« 
(P-0 .05) 

9.509 
9.402 

0.273 

•• 

9.166 
9.552 
0.273 

• • 

8.952 

9.400 

10.304 

0.386 

1.112 

9.795 

9.309 

0.315 

• • 

5.807 
5.877 

-

•• 

5.375 
6.114 

t» 

5.928 

6.268 

6.136 

-

— 

6.551 
5.670 

-

• 

0.333 
0.394 

0.011 

0.032 

0.-385 
0.390 
0.011 

"" 

0.506 

0.397 
0.386 

0.016 

•• 

0.390 

0.390 

0.013 

• • 

0.430 
0.454 

0.017 
0.052 

0.437 
0.443 
0.017 

~ 

0.443 

0.443 

0.443 

0.025 
" 

0.444 

0.442 
0.021 

^ 

0.238 
0.183 
0.044 

0.195 
0.211 
0.044 

•" 

0.197 
0.200 

0*235 
0.062 

mm 

0.213 
0.208 

0.051 
mm 
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(») Ji^fegt of varietleB; Sifl;airicaat varietoa dlfferenoee 

were noted In tema of phoaphorxia and potaaalua content of 

grain. Variety Baaal aeleoted ahowed higher peroentae*a of 

phoephorua and potaaaluxa oontenta in groin aa oonparoct to 

that of Variety Malan. But greater phoaphoi ua and potaaaiiua 

oontenta of grain were aeaoolated with lower oalolua oontent 

Xlice phoaphorua and poteaalun true protein and orude protein 

oontenta were aXao alightly hlgl^ier In variety Baaal aeleoted 

but the dlfferenoeo were non-aignifleant, 

(b) Jiffeot of f e r t l l i g a t l o n i Application of nitrogen 

f e r t i l i a e r did not reault in any d' f i n i t e Inoreaae or 

deoreaae In a l l the oharaotera studied under thia heading 

(Tie, per oent crude protein* true protein, phoaphorua« 

potaaBluni and oalolua)* Application of nitrogen f e r t i l i s e r 

aXightly Increased true and crude proteins, phoaphorua and 

oaXoixuD oontenta in grain but aXlghtly reduoed pvtaaaium 

oontent In grain. The dlfferenoee were however non-algnlfleant* 

ifhen different levele of nitrogen were oonpored 

oaong tiiecaaalvea. I t waa obaervod that appXicatloa of 

67.26 kg. nitrogen per hectare ( 60 l b . nitrogen per aore) 

aXightXy Increaaed true protein, ci*ude protein, phoaphorua 

and oaXoluxn oontenta of grain. But ap l i c a t l o n of 100.69 kg. 

nitrogen per hectare, whloh decreaaed tirue protein, crude 

protein and phoapiiorua oontenta of grain further Increaaed 

oaXoiuiii content jf grain over applioatlon of 33*63 kg. 

nltrOj^en per heotare. However, potoaaiun content woa not 

affected by any of the XeveXa of nitrogen. 
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(o) Effaot of tina of applloation of nitro^:ani Single 

applloation of f e r t l l l z a r a a l l g b t l y Inoraased ozoida protaint 

potaaalum euid oalolum oontant of grain. But broufi^it about 

oorraapondln^ raduotlon in true protein and phosphorus 

oontenta of grain. 

It Btayt thtiBt be oonoludad tliat Tarietol responsaa 

in the abaoiTption aiid oonoentretion of nutrients were loore 

pronounced than f e r t i l i s e r troatxaantQ. CSrowlnti of variety 

Basal selectedf ifhloh l a an early s^turlii^^ TGrioty, oontainad 

more crude protein* true protein, phoaphorua and potaaaiuB 

but has leas oaloiun^ontant in the grains* Tiros and l e v e l s 

of f e r t i l i s e r application did not zaaterially change the 

nutriant oontenta of graina. However, aingla application of 
# 

nitrogan ( a l l a t the time of sowing) brought obout a l i g h t 

inoreaae In alooat a l l the oonatituanta and the effeot of 

67*26 kg* nitrogen per hectare ( 60 l b . nitrogen par aora) 

were aora pronounced in a l l the nutriant contents of grains 
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D I S C U S S I O N 

RESULTS, obtained and presented i n the 

preceding chapter, are discussed here* In order to find 

out appropriate explanation f o r them, references to work of 

other authors are cited a s and when required. 

A. GliAlN YIIi;LI} :^ZSi UKCTAJiK 

I t i s well known f a c t that grain y i e l d per 

hectare i s the function of number of plants growing i n that 

area emd grain y i e l d per plant. As f a r as maize crop, i s 

concerned grain y i e l d per plant i s the r e f l e c t i o n of number 

of cobs per plant and weight of grains per cob. Thus, v a r i a ­

tions i n grain y i e l d w i l l have to be explained on the b a s i s 

of v a r i a t i o n in orop stand , y i e l d per plant emd other 

a t t r i b u t e s of y i e l d . As the orop stand was more or l e s s constant 

i n t h i s experioient marked v a r i a t i o n s i n grain y i e l d per hectare 

w i l l have to be traced to v a r i a t i o n s in grain y i e l d per plant 

and i n other a t t r i b u t e s of y i e l d . A reference to Table 13 

Indicates tiiat s i g n i f i c a n t v a r i a t i o n s in the grain y i e l d per 

hectare were brought about by growing of d i f f e r e n t v a r i e t i e s 

with d i f f e r e n t l e v e l s of nitrogen applied a t d i f f e r e n t times. 

1. E f f e c t of v a r i e t i e s ; Growing of v a r i e t y Ualan r e s u l t e d 

i n s i g n i f i c a n t l y greater production of tpraln per hectare a s 

comjeured to that of v a r i e t y B a s s i s e l e c t e d . Increased grain 

y i e l d per hectare und r v a r i e t y Malan was a s s o c i a t e d with 

Improved grain y i e l d per plant wtiioh i n turn appears to have 
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bean brought about by ooneletontly greater production o:f 

dî y matter per plant a t euooc^aeive stacoa of orop srowth 

ouloinatins inoroaaed belght of plant« n^jmber of oobe per 

plot, yield of ooba per plot, weight of gmlna per oob, and 

weight of 1000 kemole. The over a l l Inprovenent in the 

grain yield por plant and vai^oua other attributee of yield 

in plants of variety 'Salan nay be aooribed partly to grwater 

inherent genotio potential in thle variot;/ aa ooapared to 

thfjt In variety Baeai aolocted and partly to greater cpan 

of life-oyole in the fomor than the l a ^ e r . *hu»^ plonta 

of variety Malan ni^ht hnvo utiliact?. the available niitriente 

and noieture in a muoh effioient nuumer nnd for a loxv^^or 

period than thoae of variety Baeei eelGCteds u l t i ; Jitely 

ree^AltinK in csuoh hi^ier out-turns. Bhntnajrar (1957), Trom 

yield t r l a l o oonduoted at ZJdaipur, aloo reported that >ial&n 

out-yielded variety Boaai oeleoted* 

2. Effect of nltro^m applioatloni F e i ^ i l l s e r appltootion 

produoea the aane effect ae that of variety ^ialan, when 

coiaparod with no f e r t i l i s i e r . Application of I'ertiliaer 

elgnlfloantly inoroaaed grain yield per hectare aa a reault 

of Inoretiaed production of dry matter» ^ a l n yield per plant, 

number of oobe per plot, nuaber of oobe per plant, w e l ^ t of 

oobe per plot, weight of grains per oob, and teat weight 

of grains. Istprovessent in the grain yield per hectare of 

oaize and other attributes of yield wltii the applloatlon 

of nitroc«noua f e r t i l i s e r s may be attribute d to iiniversal 
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ef fect of nitroi^en in inoreaalug the com yleXdSt and 

findin^;e of Vald:ranathan (193'3), btewirt (1947), Uen and 

Kavitlcar (1956), and thooe of mmx^ others o&y be ci ted In 

i t a support. 

Xnoreaalnc levela of nitrogen tended to Increase 

^ a i n yield per heotare* ^ t ap'Xioation of nitrogen in doaes 

higher than 67«23 ^ « per heotare fa i l ed to brlna about any 

oarked iiaprovement in i^xeXn y ie ld over Umt of 67.2'3)cgt per 

hectare, while uosea lower \jhan 67.23 kg. per hectare 

appreciably jTeduccd grain yie ld per heotere; thene oojiaequenocs 

may be vory aptly explained to iiave reeulted b oauae of Inade-

quate supply of nitrogen in tlie fojHaer ajid eupra-optimiALi 

oupply of nitrogen in the l « t « « . IChla affected the y ie ld of 

i;rain ^^x plant, number of ooba por p lo t , nuaber of ooba 

per plantp weight of oobe per p lo t , and weiglit of grains 

per oob in the aocie laanaer. Thoue finding ore in confinitatlon 

v/itfl tuoae of Jiaheja jet ^ (V357) Variaa h Sharaa (1950) and 

'i^lwani (1962), v^o alao reporte*! greater reaxjonee In grain 

y ie ld with the appliofttlon of 67.23 kg.H/Heotare (60 Ib.N/nors) 

A deoreaain^ responae in tenas of grain y ie ld per 

heotare with the inox^eaalng suppl ies of nitrogen was noted 

in tn i s experiiitent and the aame waa a l so reported by 

Welson (1956) , Goor (1957) and j(\aton ana i^indlay ( I960) , 

iiowever, appl icat ion of the iiic^ieet dooe, i . e . 100.89 k g . / 

heotare of nitrot^en reaxilted in hig^iest y ie ld of grain per 

aore, wnioh may be 'iue to Uiglieat production of dry-oiatter 

file:///jhan


«7 

p€r plcoit at «11 the ata^es of ^^owth whloh tcuded to 

{_lve thla r e su l t . U l ^ e e t teet weight wuc a lso noted a t 

th i s level* Nandpuri (Vj6t} a l so recorded the hl^icot cx-aln 

yl«»ld wiUv the hlgueot leve l of nitrot;,en aypliOHtlon ( I . e . 

120 Ib.H/acrc) . 

3. i;ffeot of t ine of ap;)llQctlon of nitrogen; Application 

of nitrogen half ot the t l a e of eowing end lialf a t the ttoie 

of tGooellne •reeultcci In a elgnlfictmtly hdCrHer s ra ln y ie ld 

per nrjctiiTC over i . o s t n ^ e applicat ion a t tite t i e of 

BOwlnc» -'^Ithouch tine of applicat ion of nltrotjen did not 

affect the nanifeetotion of varioua at t r lhutee of y ie ld 

oiGnifiCGT.tli' "but s p l i t applicat ion tended to oaiiae a s l i g h t 

iuprovenient In nviaber of cobe per plo| ,weight of ooba 

per plot and teet velc^^t of nralniss ^^ereae Blivjle app l ica ­

tion broi.ght about a olnor inprov«nent In y ie ld of grain per 

p lani , nvuaber of cobs per plant , and weight of (grains per oob. 

A signlf icaj i t increase in (jraln yield per hectare 

with t<ie s p l i t applioutlon of nltro^ea aixL reaxtotion In the 

same with the sln<;le &p^lication of nitrogen appear to har^ 

been brought about b^ a continuous and gradual BU;ply of 

nitrogen in the former oaee whicii caoeured proper ^pf̂ wth ftf 

tiie plants 5 and due to creater letioiiin^ looseo in the l a t e r 

which uit^iit have not pemit ted the fu l le r u t i l i s a t i o n of an 

applied dose of nitro^jen. 

i l l ^ u r ^ a l n y ie lds per acre were aloo obtainedr 

by aodkova (1939), Goor (1953), Laird and Llearraaa (1959) 



68 

and nany othcrei when nitrogen was applied in s p l i t dosea 

but reeulta of the present exporiaent do not find support 

from the reaulte obtained by Kristianson (VJ41;» Lansa (19^9)» 

Arnon (1962)| eto. 

B. STQV .ii YIELD PKR HKJTAKh 

Stovor yield per hboture l a tixe function of 

niuiber of plai^-te avaiXablo Tor xiorvuGt and ^^•'' uatter and 

height per plunt. Croi^ uta:ul being aore or i e s s constant 

under each troatnent aaarUoJ variations in stover yield per 

heotJS.re will have to be traoeu to vax-iations in production 

of dry-natter and attaiuinent of height by the plants. An 

ozamination of data in Table 14f reveals %\v\X plants of 

Tfsriety Maisin not only attained gr^.att^r h&iaht but al s o 

ficciuoulated more dzv-^^atter Uiaji thoao of variety Bassi 

aelscxcd, tuuo the Tomer resiUteJ in txie prod action of 

hi^^er per hectare ylelda >i atover than ti^at uf the l a t e r * 

Aoplicatiox; oi" nitrogen not only enhanced 

dry-natteit production and hoi^^t of the pluiVvO but also 

resulted in the production of nor© stover t)«*n tiie controls. 

Althou^ application of iziOL-Gasln<3 lovele of nitrogen tended 

to brln^; about aigniricGJit inoreusee in height ai" the plant 

but did not influence tlis production of dx/ uiatter per plant. 

Ap lica t i o n of the iii^jheat levSl of nltro^jen, i . e . 100.89 kg./ 

hectare produced in tnl l e a t planto whioli tonti d to produoe 

largent dry-nctter per pluat and atover yield per hectare. 
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Like the h i ^ e a t level of nltroi^en s p l i t app l i ca ­

tion of nitrogen alao gwo t a l l e o t plants and hlghoat ylelUa 

of atover tlian I ta eln^jle applloutlon. Inoreaaing l e v t l a 

of niLrOj:en even upto 100,89 k^./heotare and B;.illt app l ica ­

tion of nitrogen brought about favourable effeota on the 

vegetative p'owth, whloh amounte l̂ to greater production of 

dry-Riatter â xd attainaent of hel^^t by the plonte and 

f inal ly inoreaaed the etover y i e ld . The flndlnga ore in 

oofU:imation to tlioae obtained by Miller (1931) t Kuaeell 

and ,'atson (1940) and Jordan at a l (1950). 

coHfT^T 61̂  a'ji'agl'ita PuiiTV 

Dry-matter produxjtton per plant and per cent 

altr0(:5en In the plant followed t'io otrllcln,*;ly different 

pattara. The *-reataenta wnloh Increased dry-natter production 

ell.iiihtly loworel Ita nitrogen content. Growing of variety 

^ialan Inc^^eaoe^ dry-natter production per plant "but red\u>ed 

i t a nlt3po£:en content. Application of f o r t i l i a e r brought 

ato;t a conaietently greator production of dry-iaatter per 

plant and the production of dry-caatter tend^^d to Inoreaae 

with the inoreaae in the appliontlon of nltro{;;en upto 

100,89 kg.Aootaro, The effec t of tine of apiilicatlon of 

f e r t i l i s e r v;ere not in favour of any Inproveraent In dry-

matter produotlon per plant or nltrOoen content. 

Reduction In the nltro^:en content rj£ plant are 

refleotiona of dilution of Tiltrogen due to greater produotlon 
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of dry-natter with a partloular treatment. Greater 

re^iuotlon In nltro;;en content o " ttie plant wltli the 

applioatlon of 67.2? kg./heotare and no reduction or rather 

Inoreaae In nltro^^^en content of the plant with xhe applioa-

tion of 100.89 ic^.H/heotare ttusy be ettribu;,ea to ^ e a t e r 

production of dry-oatter in the former iR:icu diluted nitrogen 

content oi^ the plant xio further Inci-euoe in dry-matter 

production in aplte of the preponderance of nitrogen with 

l a t t e r * 

Almoat siciilar was the e f f e c t of tlao of opplloation 

of f e r t i l i s e r €ind that of grtMXns of different vArletleo. 

!Titro,:«i content and dry-nnttor production ixioreaeed with 

th^ e p l l t application of nltro^^en and growing of variety 

Malan. 

D. Or.UDE km TRUE PRO'̂ 'BIK OOarKKTS 09 PHAIH. 

•s Grains jf variety -ial:tn conttilncu ellghtl./ more of 

o.oide protelnt whtle fT^alnc of variety Baeei eelooted oontaliv* 

od nore of true protein, but the dlfferonooa v/ere never 

Glf^nifloant. AppHoatlon of nltrn en produced grains richer 

in crude and true nroteina thfui thoae with no nitrogen* 

?he plausible sxolan&tions for these Inoreaces oay bS| the 

greater a v a i l a b i l i t y of nitro^'^en to the ^prowlng ^ilants 

wriioh absorbed and osclEilated uore nitro/;sn during the 

/trowirv: period and l a t e r on resulted In a ;rreater transloca­

tion of aealiillateJ nltro :,en f-OH the vegetative parts 

to the seeds. Highest crude protein was analysed with ths 
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epplloatlon of highest level of nitrogen (100.69 kg./beotare), 

whereaa highest true protein oonteiit vrus recorded with 

67.26 kg. nitrogen per heotnre. Prince (1954), 2uber §% al 

(1955) and Nandptirl (i960) also obtained Inoreosed protein 

oontent of gralno with the Inoreaslng levels of nitrogen. 

Contrary to the observations of Felice (1938) and Kuoaell 

and Watson (1939) l a t e applloatlona of nltroe;en oould not 

Increase protein oontenta of the grains. Xt oay be f e a s i b l e 

to explain thle on the guide l i n e s that s p l i t applloatlona 

brought of about significant Increases In the grain yields 

thus had a dilution effeot on the nitrogen ( oirude & true 

protein) oontent of groins. 

s. uxnmAL co!i':rm or GJJAI.VS 

Oralna of variety Basal aeleotert oontalned 

^ifpUflo.intly higher ? « K tut lower Cu tJ;an V^ose of 

Halau. Greater V ts )». oontents of einiiria ^f variety ikxasl 

selrjoted appcai' to be the reflnctior* of reduoed grain y ie ld 

or gi'euter oapaolv of tj.lo viwrJ.oty to obBorb nore of 

y ^c K. Sii^'htly Inoroaaoa Ca c3ont<mt of G '̂f-tiis of vairlety 

Malazi, wii,loh contained aoro of oiiide protein nlf^t have 

o«t;n u*e ree-cl.t j f ^-i-eutor liboorptlon of Ou to neutx*all3e 

tae aolJa pvuducoi in t̂ ê nl ;rOc;dn uetabollou of the plants* 

Meitlxer t̂ i.e a::iount nor the tine of a?i) l loat loa 

nf n i t r j jon had any alt;nlfleant effeot on 1', K V. Oa 

contents of iX^̂ ain.. Uowever, s p l i t si? Aioat ion of nitrogen 
phoophorus 

s l ight ly reduced K i Oe but nlgW''oouten:.B of gra-lns. 
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AppXioatlon of nitrogen irreepective of levels tended to 

{:ive grains richer in ?, K & Ca oontents than controls. 

Application of 6^«23 kg* H/h«ctare » «<hioh t^ave greater 

yield reeponses and reaultea in a higher per cent of 

nitrogen in plants atid true protein in grains also gave the 

highest per cent S phosphox^xe in grains; whereas applica­

tion of the highest level of nitro.;en not only gave greater 

drywinatter production^ r-xain and etover yield per hectare 

and t e s t iveigbt of grain but a l s o tended to produce grains 

containing higiieet per cent of Ca. Single application of 

nitro'^en, a l l a t the tii.e of sowing, /^ave lov;er P tout 

higher K h. Ca contents of the grains than the s p l i t application. 
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S U M U A ft Y 

A f ie ld experiaetitf ent i t led 'Coiap6a*atlve 

perx'onaaixoe of two va r i e t i e s ut maifBtt imder Bin.^e veraiia 

•n l i t applioation of different leTola of nitroe^e.;*« was 

plaoned out a t vho college Tuxra in tho '/JaarXf oeaoon of 

1962**o.5« Main reaultu obtained due to tiila experi ent 

are ex îanuiriaed belowi 

1* Grain yield par hectare of va r io t / lialan waa 

4/'«0 per oent Ui^fher than tact jf variety Baaoi aeleoted. 

The higher grain yield under var iety Mnlan was oeeooiated 

with ,:p:eater px^oduction of grain per planti nuaber of 

coba ^er p lot , weight of coba per p lo t , woi^^t of gralna 

per oob, t e s t weight of gr&ln ond atovor yield per hectare. 

2» Variety 0oaei selooto^ stfitured 20 dp.ya oa r l l e r 

tiian variety Vnlan. 

3. Application of nltro.rcn, trroopcctlvo of levcdi, 

tenti*»d to produce a ranV f^rovth of nlante ant^ reeulted l a 

greater yields of grain por hectare, yield sf grcln ^ev 

X)lant, nuxaber of ooba par p lo t , nxaaber of coba por plant , 

wei^iit Ci:T CO be per p lo t , w e l ^ t of ooba per ploct, trei^^t 

of gralnn per oob, teot weight of j ; ra ins , and otover yield 

p«r ho'^tare* 

4. Application of 67*23 k^* nitrOf̂ :̂on per aeotare 

oad an ovi»r a l l better effect on :rain and atover yield 

per hoota-r-e (̂ a alao on vurlouo other a t t r ibutes of erain 

yield and when ooapared with no nitrogen or with 33*63 kg.N/ 
heotara^inoreaaed the y ie ld of greUji b^ 37*41 a i ^ 23*23 par 
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oent and atorer / l e l d by 2'').3 saxA 16.2 yer oent, Al thou^ 

^raln arid stover y ie ld tondowl to Ino^eaea witli inoroaoe 

In tile l^vel o£ nitrogen trut there waa i^ B1C?^^^<^'^^ 

Inor aae In yield of grain and stover wXtî t tiae applloatlon 

oi" 100.69 '̂ C« nitrogen ovor tJiat of 67.23 its* JUtrojien per 

hectare. 

5 . Ai^plication of nltruscn ii^ir ut sowtnts and 

iin\£ a t tauceling procluood moet TuVoui-aole cXIfcCto on ^raln 

and ntover yield and thtiir varloviji attrlbu-leu-

f . Qija3.1t̂ ^ of :srtiXiyB of variety :.'jilaii \ve« better 

than t].at oi* variety JkiBQl oeXvctod && far ue oinide and 

tnie proteiiys contcnto r^re oonccimGc. Tbo uune efi'eoto on 

f^eln quality vrorc obtui.nc(i wltti the appXicetion o l nitrogen, 

incrt'cirinr Icvols ji^ riltro,;on cjid unfier ©lAit apylioationat 

Bui Beetle o£ variety BG-BCI selcate>A were rich In i I; K 

coiit cnto, 

7* Crowlne; of vuriety ilalan wltti Ui« ©^plication 

of 67»27 ka« *iiid TOO.89 k^. iiitroi::er. per iioctiiie, supplied 

Imlf s t BOTslni". and tixe otiier liair a t tacaclln^^j produood 

ffjerlrur. y ie lde, while v.'irlct/ Bs-sal eelocteU di4 rut roopond 

to Iftvcly of i:ltro*^'jn boyoad 57.23 k^. per hi^oture. 

^ 
/ 
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O O H C L U S I O 

The resulta of one year's experimentation reveal 

the superiority of variety Melan over variety Bassi selected. 

Growing of variety Malan irit)i 60 l b , nitrogen per ISs^af-ef 

applied half at sowing and half at taeaeling may be rr-oomnen-

ded to realize the object of very high yiel^is of maize in 

this region. 

y 
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(JIV) 
(TV) 

(STV) 

Error 

d . f . 

2 

1 

2 

1 

1 

2 
3 
1 
2 

32 

KuBber 
p l an t s 
p l o t . 

M.3 ,S . 

1570.31 

697-34 

209.5? 

0.25 

638.02 

40.25 
145.95 
342.25 
122.17 

232.04 

o f 
per 

Vnrlanoc 
r a t i o 

5*91» 

3.01 

0.90 

0.01 

2.75 

0.21 
0.03 
1.48 
0.53 

-

TABLE VI 
3T0Viiji YIEL.T ANx) ATTRIBU1ES 0? 

A5ALrJl3 0. 

Dry-itiatter per 
p lan t a t harves t 
In ^ . 

l i . S . S . Variance 
r a t i o 

209.62 0.05 

19902.63 4 .81* 

1819.52 0.44 

326.65 0.08 

50269.32 12.15* 

13945.18 3.37» 
3906.16 0.94 
1o07.48 0.39 
9083.28 2.20 

4136.81 

:• VA}IXA:JCL 
•oTov-^ n 

Ilelgiit or tiie 
p lant a t 63 
days i n cia. 

SI .S .3 . V 

472.13 

2415.72 

798.16 

45.79 

6258.24 

20.68 
3442.49 

15.73 
11-13 

204.37 

ar ionce 
r a t i o 

2.31 

11.79* 

3 . ^ * 

0.22 

30.55* 

0.10 
16.30*^ 

0.06 
0 . » 5 

-

KLD 

litovtr y i e l d 
per p lo t In kg . 

l ^ . O . O . 

; 7 . 0 £ 

333.0b 

112.58 

:20 .03 

63^3.02 

4 .30 
5.24 
5.34 
9-17 

16.75 

Variance 
r a t i o . 

2.31 

19.39* 

6.72» 

13.14* 

38.09* 

0»26 
0.31 
0.20 
0.55 

-

£nror • Significant at 5^ 



Tar l a t i on 
due to 

• 

Haplloat iona 

Control v s . 
Ki t roean 

Leve l s of 
Si t rogen 

Time o l f e r ­
t i l i s a t i o n 

Taxi e t i e s 

I n t e r ac t i on 

in) 
(HV) 
(T t ) 

Error 

d . f . 

2 

1 

2 

1 

1 

2 
3 
1 
2 

32 

Cruiie p ro te in 
pepcente/;e. 

0.91 

1.34 

5.69 

2.12 

j . U 

0.05 
5 .3 i 
0.43 
0.73 

1.34 

Vcrianoe 
i \ i t io 

0.6C1 

UOOil 

4.250> 

1.5^i4 

O.lOp 

0.039 
2.498 
0.322 
0.542 

^ ' 

qUALITY 

•A!I ; .^YGIS 

PhoBi>li>nia 
perceiita;,,© 

YII 

OP OKklH 

OF VAHIANCi. 

i i .Li .S. Variance 
r a t i o 

0.000750 

0.000265 

0.000509 

0.000003 

0.001533 

0.00^3113 
0.000547 
0.000841 
0.000167 

0.000296 

2.470 

o.a9t> 

1.724 

0.009 

4.524* 

0.363 
1.851 
2.844 
0.565 

•• 

Pota^eiuts 
percentage 

U . 3 . S . 

0.00052 

0.00032 

• 

0.00004 

0.00691 

0.00019 
0 .0012) 
0.00066 
0.00174 

0.00077 

Variance 
r a t i o 

0.673 

0.423 

— 

0.047 

9.016* 

0.250 
1.691 
0.802 
2.275 

" 

Galciun. 
percentage . 

M.a.s. 

0.00366 

0.00213 

0.00541 

'./.00.)2B 

0.01763 

0.00755 
0.:>Oti32 
0.00133 
0.01008 

0.00469 

Variance 
r a t i o 

1.84-^ 

0.465 

1,1b5 

0.059 

3.763 

1.610 
1.776 
0.401 
2.151 

• 

Significant at 5^ 



^^ 

TABiiK VIII 

T H E A a ' H i : ; H T W X 3 ^ T H U K P K O T K I N 

0 0 II T E N T 03' G K A I N 3 

TraatmentB '£rue p ro te in (̂ C) 

'*0 M M 5.775 

vr'B '-̂ "̂ ^ 
HgSjV,, 5.250 

NQTJVQ 5.950 

Vl^M 

'SO^VB 

6.670 

6.670 

-60^1^11 6-6*5 

SgoT^Vg 8.575 

"6a V H ^-^25 

S o ' ^ l ^ 6.495 

V l ^ B 4.050 



TABU5 IX 

Observation 

V a r i e t l c * 

Boaol s e l e c t e d Ual un 

Fi r s t :>lc<iixg or 
coba* 

Second piciiriii of 
oobe* 
Harvesliiug of 
stovor. 

i)Ate 
4 

26.9 . '62 

4.10.C2 

6.10.62 

Age In 
days 

85 

93 

97 

Ikite 

17.10. '62 

24.T0.62 

2tJ.10.62 

Age In 
daya 

106 

113 

117 



TABLS X 

. . " ' • Oharaotar • • 

Ho. of obaarratlon ••••• ••• 

Data • *,NQ. of daye ai^tar aowlng ••••• 

labia (1) ^aa1a>«>t va. raplloation. 

Rap. I Rap.II Rap. I l l ^ T A L 
ttraataant Plot Reading Plot Reading Plot Reading 

Ko. Ho. Ho. 

18 

22 

30 

24 

25 

20 

26 

29 

31 

27 

19 

28 

23 

17 

21 

32 

Total 

H T V Vru 
Vl^B , 
^0^2^M 

V 2 ^ B 

Vl̂ ll 
^30^1^B 

^30VM 

*30''2^B 

«60^1^U 

^6o'l^B 

W2\ 
*60^2^B 
H^̂ T^V 

90 1 M 
H*«T-V^ 

90 1 B 

V2\ 
W2^B 

14 

5 

10 

d 

7 

6 

1 

11 

13 

3 

9 

16 

15 

12 

2 

4 

45' ' . 

«r 
• 0 , 

4« 

se / ' 
34 ^ 

4 4 r - ^ 

57 

42 

41 

47 

36 

35 



table (11) Ifltroi^an rat Tarletlaet 

Traatmanta "o *50 *60 *90 '^'^ 

TOTAL 

Table ( i l l ) Control ve. nitrogan. 

(^HQ) (^HTO^^^SO^ ^^90 > TOTAL 

Table ( I T ) Hltrogen m. $iaa of fertlllaation^ 

Traataanta 

TOTAL 

Table (v) 

Treatmenta 

TOTAL 

^30 

Varletlaa 

hq 

•a. 

V • 

»gQ TOTAL 

tlue of f e r t i l i s a t i o n . 

V̂  TOTAL 



OAIfCUUlTIQHat 

I* Sua of »<maraai 

1. Corraotlon factor (A) ftoa Tabla (1) m O.F. (A) 
(Grand t o t a l ) ^ 

2. S.S. dua to total fron Table (1) « S.3.(Total) -

m s.S. of a l l readlnga from l a t to 46th -C»f(A) 

5- S»S* diLo to raplloatlona from Table (1) •S«S«(Rep*)« 

( R,)^^ ( Rg)^M V ^ c.r.(A) 
16 

4. S.S» due to treataenta from Table (1) » S.S.(Treat.)• 

« « 

9« S.S. due to levele of nitrogen from Table (11}« S.S*(H)a 

12 

6. S .S . due to varletlea f̂ rom Table (11)-S.3 . (V)-

J \ ) • ( VB) _ C.P.(A) 
24 

7. S.S, due to Interaotlon (RV) from Table (11) »S,S»(NV)« 

o 

(o«p.(A) •»- s.s.(ir)-f s.s.(v)) 



B« 8.B« due to oontrol r e . nitzogtn froa Table ( i l l ) • 

^ * ° ^ ^ ± ^ '^30* 'fiO* '90^' C.F.(A) 

55 
9- Oorreotlon faotor (B) from Table ( I T ) or ( v ) * G*F«(B)a 

, (Qrai^ t o ^ } , ^ 

10. S.S. due to nitrogen fron Table ( I T ) m S«S.(V»} • 

t ^30^ 1- ̂  ̂ 60^ • ^ ^90^ C.F.(B) 

12 

11. S.S« due to t l a e of f e r t i l i s a t i o n from Table (Iv) or(T)i 
- 3.8.(T) - ( ^ 1 ) ^ ( ^ 2 > ^ ^ C-'-(B) 

18 

i e . S.a« due to Interaotlon (KT) fron Table (lT}«8.^.(]fT) 

6 
(G.P.(B) • S.8.(!T*) + 3»B.(T)), 

13. S.S. due to r a r l e t i e e frov Table (•) m a.8.(T*) • 

( V ^ t ) 2 , ( y^,)2 ^O.f.(B) 

18 

U. S.&. due to Interaotlon (T7} from Table (Y}»8.^.(rV)< 

2 
,^iV^^ VB'^^ VM'̂ ^ VB' 

9 
(C,JP.(B) -f 3.S.(V») • 8.S.(T)) 



151 5«S« dtia to aaoond ordar Intar aotlon (!TT7) •S,S.(NTY)a 

( S.S. (N*) -f S.8.(y} • S.S.CT) • ; 
«S.8.(Traat.M S.S«(9V) 4- 8.3, (HT) -«-S.S.{TT) -̂  

( 3.3. oontrol va. nitrogen 

16. S.S. dua to arror • 8.8. ( Error) « 

*• S.S.(Total - ( S.S.(Traat.} •*- 3.8.(Rap.) 

II. Standard arror of MaanawC 3.Bm.»)i 

1. Control va. traatoent - f^^^TEHR. 

2. Lavala of nltrogan y gryor̂ M..lj>s. 

5. Tima of fartlllaatlon - / ^T^^ KySgj, 
18 

4. TarleUaa ./Z^SOEMi 

24 

5. Intaraotlon (HV) JU^^HSUL 

6. intaraotlon (TV) - / Z ^ S E Z E S E I 

9 
7. Intaraotlon (KT) - / J^npor H.8.T7 

8. Intaraotlon (NTV) _ / Brror 1^.7757 

I I I . Jj^aaat algnlfloont dlffaranoa « (L.3.I>«} •«« 
(for 52 d. f . tQ g^5 - 2 , 058) 

L.S.D. - S . a i . X *o.975 * ' ^ ^ 
- S . B . a . X 2.056 X 1.414 
m S.Jte. X 2.882. 



faU.« ( T 1 ) AnaXyl« of Ymrtaxutm* 

TaH^ 

rat io 
Tariatlon 
duo to 

d.f. 8.8. 
• (P-0.05) 

Koplio«tlona(B} 

Control ra* 
nltrogan 

Larola of 
nitrogen (IT) 

tiao of f o r t i -
Uuitlott (T) 

Vaxlotios 

Intoraotlona 

(H«) 
(HV) 
(TT) 

(HTV) 

Xrror 

2 

1 

2 

1 

1 

2 
3 
1 

2 

32 

TOTAL 47 

11025 
Agror.omv 

MSc J;A 

R2:.Rack10/1 


